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EXECUTIVE 2o
SUMMARY

STNVEVIARNY

vi

D. B. COSTAIN

“Rocky Flnu Plant Site Environmentat Report for I989"
p yand Itsof envin
ing, includi di dose This
section is an overvne\v of these topics and mirrors a more
comprehensive discussion found in the main text of the
report.

Compliance Summary

National Environmental Policy Act (NEPA)

The Rocky Flats Plant (RFP) d a NEPA Compli

committee in February 1989 to provide integrated review,
guidance and oversight for plantwide activities. Draft Envi-
ronmental Assessments (EAs) DOE/EA-0413, “Interim
Remedial Action at the 881 Hillside Area,” and DOE/EA-
0432, “Supercompactor and Repackaging Facility and Tru
Waste Shredder,” were submitted 1o the Dep: of
FJ\crgy (DOE) for review and approval. No dnfl or final
Env | Impact S were issued in 1989. NEPA
documentation is mquued for major federal actions signifi-
cantly affecting the quality of the human environment.

Clean Air Act

Radionuclide air emissions from RFP were 0.92 percent (%)
of the Environmental Protection Agency’s (EPA) National
Emission Standards for Hazardous Air Poll (NESHAP)
for whole body dose equivalent and 8.8% of the standard for
an individual organ. NESHAP standards set yearly limits of
25 and 75 millirem (msem) whole body and individual organ
dose equivalents, respectively.

The calculated beryllium discharged from RFP in 1989 was
4.94 grams (g) compared to the daily limit of 10 g over
824-hr period set by Colorado Air Quality Controt Regula-
tion #8. This regulation sets work and ambient air standards
and emissions limits for various hazasdous air poltutants

and is administered by the Colorado Department of Health
(CDH). RFP submitted 13 Air Pollution Emission Notices
(APEN) 10 CDH in 1989. A new plantwide emissions survey
began in 1989 and will continue through 1990. APENSs are

quired by Colorado Air Quality Regulation #3 as part of an
application for a new or modified emissions source releasing
any contaminant classificd as odorous, hazardous, or toxic.

Clean Water Act

The National Pollutant Discharge Elimination System
(NPDES) permit for RFP expired and was administratively
exicnded by the EPA in June 1989 to allow preparation of a
new permit. Application for rencwal of this permit was filed
previously in December 1988. RFP did not exceed NPDES
limits in 1989. The NPDES permit govems releases of
hemical and biological poll into surface waters.

The Spill Prevention Control and Countermeasures/Best
Management Practices Plan (SPCC/BMP) was updated in
1989 to address changes coincidental with renewal of the
NPDES permit. The SPCC/BMP is required by EPA as a
condition of the NPDES permit.

Colorado Water Quality Contro} Commission (CWQCC)
adopted temporary water quality standards in July 1989 for
Walnut Creek and Woman Creek. These standards set limits
for organic and inorganic chemicals, metals, radi lid
and certain physical and biological parameters. RFP did not
exceed these limits in 1989.

Anestimated 4.3 kilograms (kg) (9.5 pounds {Ib]) of chromic
acid was inadvertently discharged from a waste holding tank
on February 22, 1989, to holding ponds and spray irrigation
ficlds where runoff reached Pond B-5. Discharges from this
pond would normally reach a municipal water supply, Great
Western Reservoir. Discharge from this incident was di-
verted asound the reservoir to 8 small lake not used for
drinking water. To prevent future occurrences, a lines was

lled in the dary i area under the waste
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tanks, the control system was renovated, the waste tank alarm
system upgraded and a recycle pump installed for waste tank
sampling.

Atrazine was detected in surface water ponds at levels of 5 to
46 parts per billion (ppb) and was belicved to originate from
applications of the herbicide during a vegetation control
program at RFP. Use of Atrazine was discontinued at RFP in
1989. Granular activated carbon adsorption treatment was
used to remove the Atrazine prior to discharge of the water
offsite.

Toxic Substances Control Act (TSCA)

Twenty-five transf s and 300 capacitors were replaced
at RFP to remove oils contaminated by polychlorinated

biphenyls (PCBs). Asbestos contammnms originating from

ardous waste management units from service and programs
to remove both short- and Iong-!erm threats to human health
and the environment.

RFP submitted 23 RCRA Contingency Plan Impl
Reports in 1989. RCRA Contingency Plan Impl i
Reports are submitted as a result of incidents involving
hazardous wastes at RFP.

In June 1989, Compliance Order#BDM-Ol was racclved
from CDH for alleged viol

ground water monitoring and quality assessmenl for hamrd-
ous wastes. RFP submitted a ground water assessment plan
in September 1989 in resp to this pli order.

In July 1989, Seul Ag and Compli Order
#89-07-10-01 was reached nffecung storage of low-level and

building insulation were ding to applicabl

TSCA standards. TSCA authonzes testing and regulation of
chcmlcal subsmnces entering the environment; at RFP com-

ic mixed wastes. A limit of 1,601 cubic yards of
transuranic mixed wastes was set for RFP.

In September 1989, DOE CDH, and EPA signed a Federal

P isd d at 8! of PCBs and asb

Resource ConservationandRecovery Act(RCRA)

As a result of Settlement and Compliance Order #89-07-10-
01among CDH, DOE, and Rockwell Interational, a consoli-
dated RCRA Part A permit application was submitted to

Facilities Compli Agr and Compli Order on
Consent that provides a 1-yr period for DOE to work toward
uhlevmg comphance wnh the land disposal restrictions.
i identification, safe stor-
agc, identification of hodologies, and mini

zation of wastes prohibited from land disposal

CDH in August 1989 which included all h d low-
level mixed, and transuranic mixed waste ged at the

In'N ber 1989, DOE, CDH, and EPA signed Settlement

plant. The Part A permit application identifies facility

Agr and Compli Order on Consent #89-10-30-
proper waste

locatmn and operator, hazardous wastes to be ged and
dous waste 8 hods. .

Separate RCRA Part B permit applications were submitted
for hazardous/low-level mixed waste (December 1987) and
transuranic mixed waste (July 1988). A draft RCRA operat-
ing permit has been prepared by CDH for 9 of 20 hazardous
and low-level mixed waste units and a proposed Notice of
Intent to Deny (NOID) was prepared for the remaining 11
units. RFP provided comments to CDH on the draft permit
on December 18, 1989, and the public comment period was
extended to March 30, 1990, to allow RFP to submit addi-
tional information for waste units included in the NOID. The
permit application for transuranic mixed waste is under
review by CDH. The RCRA Part B permit includes a detailed
narrative description of all facilities and procedures related to
h dous waste

B

RFP submitted eight RCRA interim-status closure plans in
1989 for outd ge pads, i ) building areas and
Tmpl of closure plans continued
with eﬂ'ons focused on the Solar Ponds, Present Landfill,
West Spray Field and Original Process Waste Line areas. Al)
interim-status closure plans were combined under the desig-
nation of Opereble Unit No. 3 by the Interagency Agreement.

01, regarding alleged fail toi

for onsite process residues. Re-
quued acuons include residue classlﬁcauon. characteriza-
tion, and RCRA compliance.

The Rocky Flats Waste Minimization P; lized an
80% reduction intheuse of 1,1, l-tnchloroelhane and Freon-
113 from the beginning of the program in 1988 through 1989.

Recycled waste paper increased from 51.4 tons in 1988 to
116.7 tons of paper and 60 tons of cardboard in 1989.

Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA)

RFP submitted several reports and work plans reflecting
phased implementation of CERCLA corrective action re-
sponsc requirements for the 881 Hillside and 903 Pad, Mound
and East Trenches areas. An Interim Measures/Interim
Remedial Action Plan for the 881 Hillside Area was submit-
ted and public comments received. RFP was added to the
EPA National Priorities List of CERCLA sites in 1989.
CERCLA requires an investigation and diation of sites

d by past h dous waste activi-

ties.

RCRA closure plans identify procedures for removing haz-

2
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Emergency Planning and Community Right-to-
Know Act (EPCRA)

RFP submitted the “Tier Il Emergency and Hmrdous
Chemical Inventory Forms” report to emergency p

Environmental Monitoring

Special Assignment Team

agencies for the State of Colorado, Jefferson and Boulder
counties and the RFP Fire Department in 1989. This report
is required under Section 312 of EPCRA and lists quantities
and locations of hazardous ch

RFP submitted the “Toxic Chemical Release Inventory” to
EPA as required under Section 313 ofEPCRA This report

A Special Assig TeamwnsmoblhzedbyDOEto
pmwdean dep jonsand p

at RFP. The environmental portion of the audit focused on
determining whether RFP acnvmes created an lmmmem
threat to the public or env perations were
ducted in d: with envi |

and best management ptacuccs. and the status of previously

v Findings of the audit
contains information on ine and | rel of ‘:::Icu:rms:sed inan acuon plan ptepared by EG&G RoFky
chemicals in 1989, maxnmum amount of chemicals itomd Flats, Inc. The plan described to resolve d
and of chemi ined in wastes Ted | cies together with iated schedules, costs, and respon-
offsite. sible parties. The Five-Year Plan and Site-Specific Plan

provided additional, d iled inf Mon ,,x::l
hadulec fi 1 1: 1 i
ment forenv 1p h
Interagency Agreeme jogeeany
A draftl: gency Agr was negotiated among EPA, L.
d DOE as the framework for environmental | Air Monitorin
CDH, and DO!
restoration activities at RFP. The lmemgenc.y Agreement
divides solid waste managemem units at RFP into ten oper- . .
able units for study and ci P The ags Effluent Air Monitoring

also specifies delivery of major repons and project man-

details, including y involvementand de- | Particulate snmples were mkcn from ventilation exhaust

cision-making responsibilities among rep d ag in h and prod fmjnhues and were ana-
lyud foralpha-emitting rad tid

Agreement in Principle and americium), tritium and beryllium. Plulomum and

An Agreement in Principle was completed between DOE and
the Smc of Colorado that identifies additional techmcal md
fi pport to Colorado for envi
monitoring, remediation, emergency response, and hcahh'
related initiatives nssocmed with RFP. The agreement also
dd; RFP envi i itoring initiatives and
accelerated cleanup activities where contamination may
present an imminent threat to health or the environment.

Settlement Ag}eement (Church vs. DOE et al.)

Further tillage and seeding with irrigation will be initiated in
1990inan ptto areas adj to the cast
boundary of RFP when-. previous plowing to remediate
plutonium contamination in soils has occurred. Plutonium
concentrations have been reduced to within the State of
Colorad dard (2.0 disintegrations per minute per gram
{dpm/g]) for areas where remedial plowing has been con-
ducted. Remediation was required under a Settl
Agreement reached in 1984 between DOE, Dow Chemical
Company, Rockwell L jonal, local gov and
private landowners.

uranium discharges totaled 5.12 microcuries (pCi) (1.88 x
105 becquerels [Bq)) and 7.62 pCi (2.82 x 105 Bq) respec-
tively. Maximum ) ation for p was
0.145x 102 pCi/mi (5. 37 x 10-3 becquerels per cubic meter
[Bq/m3]) and for uranium was0.218 x 10-l2m:cmcun.esper
milliliter (pCi/ml) (8.07 x 10-3 Bq/m-3). These maximum
concentrations were observed in Building 881 Annex follow-
ing a change of High Eff'mency Particulate Air (H‘EPA)
filters and probably d when residual
was displwed and leaked past filters. Americium discharges
totaled 1,18 pCi and maximum concentration was 0.03314 x
10”2 pCi/ml measured in December. Total tritium dis-
charged was 0.177 curies (Ci) (6.48 x 109 Bq). Maximum
tritium concentration was 14,000x 10-12 pCi/ml1 (5.18x 102
Bq/m3) observed in April. Total beryllium discharged in
1989 was 4.95 g compared to a State of Colorado standard of
10 g per 24-hr period. Beryllium was not significantly above
background levels. Radionuclide releases did not exceed
NESHAP limits based on computer modeling using the
AIRDOS/EPA and RADRISK computer codes.

Nonradioactive Ambient Air Monitoring

Ambient air was sampled for totn! suspended particulates
(TSP), and irabl (Particulate Matter-10

{PM-10}), in l989 TSP and PM-10 samplers were co-

e -
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located on RFP and sampling was concurrent. The highest
TSP value (24-hr sample) was 80 8| per cubic
meter (pg/m®) and the annual geometric mean value was 53.5
pg/m’. Maximum PM-10 value (24-hr sample) was 42.5 ug/
m’ and the annual geometric mean was 20.9 pg/m®. Annual
geometric means for TSP and PM- 10 samplers were 71 and
42%, respectively, of National Ambient Air Quality Stan-
dards (NAAQS).

Radioactive Ambient Air Monitoring

Ambient air sampl itored airb lutonium in envi-
rons around RFP. Stations were located on RFP, along the
property penmeterand wnhm nearby communities. Overall
meanp d for onsite sampl\
was0. 367 x 10 pCifml (0.136 x 10° Bq/m*), equal to 1.8%
of the Dcnved Concentration Guide (DCG). Ovemll mean

ions for peri and y loca-
tions wereeach0.001 x lO"uCnIml (0.370x 10* Bq/m?), less
than 0.006% of the DCG.

Surface Water Monitoring

Rocky Flats Plant Site Surface Water Monitoring

Discharges from ponds located on North Walnut Creek,
South Walnut Creek and Womnn Crcck were analyzed fora
suite of chemical, biological and r ical

Average Concentrations

(x 10° uCi/ml) Percent of DCG
Plutonium 0.007£0.013 0.023%
Uranium 0.99£0.41 3.3%
Americium 0.000 1 0.008 0.0%
Tritium 30£90 0.002%

Community Surface Water Monitoring

Samples were taken of public water supplies and drinking
waler from several surrounding communities. Maximum
average reservoir and drinking water concentrations and
percent of DCG for plutonium, uranium, americium, and
tritium were as follows:

PUBLIC WATER SUPPLIES

Maximum Average
Reservoir Concentrations

(-4

subject to limitations of the NPDES permit and CWQCC
temporary water quality standards. Neither NPDES nor
CWQCC standards were exceeded in 1989.

Highest volume-weighted average ions and per-
cent of DCG for plutonium, uranium, americium, and tritium
were as follows:

Average Concentrations -
(x 10* pCiml) Percent of DCG
Plutonium 0.019£0.018 0.06%
{Pond C-2)
Uranium 641+0.12 1.28%
(Pond A4)
Americium 0.013 £ 0.008 0.04%
(Pond B-5)
Tritium 30+ 50 0.002%
(Pond C-1)

Samples of raw water supply for RFP were taken from
Ralston Reservoir and South Boulder Diversion Canal. Mean
concentrations and percent of DCG for plutonium, uranium,
americium, and tritium were as follows:

(x 10? pCifml) Percent of DCG
Plutonium 0.053 £ 0.039 0.177%
(South Boulder Diversion Canal)
Uranium 235%0.16 0.55% ¢
(Ralston Reservoir)
Americium 0.023 £ 0.032 0.076%
(Ralston Reservoir)
Tritium 40+ 150 0.002%
(Ralston Reservoir)
DRINKING WATER
Maximum Average
Drinking Water Concentrations
(x 10° pCi/m}) Percent of DCG
Plutonium '0.003 £0.02 001%
(Arvada)
Uranium 1.54£0.64 031%
(Thomton)
Americium 0.024 £0.033 0.08%
{Denver)
Tritium 130 + 140 0.007%
(Louisville)

Plant Site Report - '89
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Ground Water Monitoring

Ground water ples were coll quancrly and analyzed
for a suite of chemical and rad Empha-
sis was placed on defining the mngmludc and extent of
contamination occurring at identified environmental resto-
ration sites. Contamination appears confined to local arcas

dj topastand p P ge, and di 1
sites. These arcas are not believed to pose an immediate
threat to public waters.

Operable Unit 1 (881 Hillside) is contaminated with volatile
organic compounds (VOCs) in the shallow ground water
system. Concentrations of trichlorocthene (TCE),
tetrachjoroethene (PCE) and 1,1, trichloroethane (1,1,1
TCA) ranged up to 11,000 micrograms per liter (ug/1), 5,900
pg/land 15,000 pg/, respectively, although these concentra-
tions were very limited in arcal extent. Total Dissolved
Solids (TDS), certain major ions and metals (strontium,
selenium, and uranium) were above background levels. Ura-
nium values ranged up to 53 picocuries per liter (pCifl).

Contamination at Operable Unit 2 (903 Pad, Mound Area,
and East Trenches) occurred in the surficial ground water
system and consisted of elevated levels of TCE, PCE and
carbon tetrachloride (CCl,). TCE concentrations ranged to
12,000 pg/l, though for a very limited area. The geometric
mean concentration of TCE for 10 wells was 107 pg/.
Concentrations of PCE were highest at the Mound Area
(45,000 pg/t) but diminished rapidly to the east and south.
Carbon hlorid ination was highest in the East
Trenches and 903 Pad area ranging to 1 IOOpg/l and having
a geometric mean of 400 g/l for the second quarter of 1989.

Operable Unit 3 consists of the Solar Ponds, West Spray
Ficld, and Present Landfill. Maximum councentrations of
contaminants in the surficiat ground water system at the Solar
Pond area d near the i diate site and diminished
rapidly downgradient. Maximum concentrations of TDS
(17,400 milligrams per liter [mg/1]), nitrate (12,100 mgA),
uranium (428 pCi/l), and tritium (9,000 pCifl) were observed
Other elevated parameters included s

(5.4 mg/1), mangancse (3.9 mg/), and uranium (18.4 pCifl).
Contamination did not cxtend past the bounduries of the
Present Landfill and app ly had not impacted bedrocl
water quality.

Soil Monitoring

Soils were sampled at 40 sites located in two concentric
circles of approximately 1.6 and 3.2 kilometers (km) (1.0 and
2.0 mi) radii from the center of RFP. Plutonium concentra-
tions ranged from 0.04 10 8.56 picocurics per gram (pCi/g) for
the inner concentric circle and 0.01 to 1.94 pCi/g for the outer
concentric circle. Values for sites 1-090(2.52£0.27 pCi/g),
1-108 (8.56 1 0.81 pCi/g), 1-126 (1.08 £ 0.13 pCi/g) and 2-
090 (1.94 £0.23 pCi/g) located east of the main facilities area
exceeded the State of Colorado standard of 2.0 dpm/g (0.9
pCi/g). Contamination at these sites ongmntcd from the 903
Pad.

External Gamma Radiation Dose
Monitoring

Thermolumi d (TLDs)were used to measure
external penetrating gamma radiation exposure at 46 loca-
tions on and off RFP. Average annual dose equivalents
measured onsite, in perimeter environs, and in nearby com-
munities were 167, 138, and 159 mrem, respectively. These
values are indicative of background gamma radiation in the
area.

Assessment of Potential Plant
Contribution to Public Radiation Dose

Potential radiation doses were calculated from ingestion,
ground-plane, irradiation, and air-inhalation dose assessment
source terms. The maximum radiation dose to an individual
continuously present at the site boundary was 8.3 x 10" mrem
d effective dose equivalent or 0.83% of the DOE

magnesium, chloride, and sulfate. Concentrationsof nitrates
were clevated in one alluvial ground water well in the West
Spray Ficld (up to 20 mg/l). Nitrate values for other wells in
this area did not exceed 10 mg/l. Contamination of alluvial
ground water within the Present Landfill consisted of ¢l-
evated values of TDS (597 mg/l), strontium (0.67 mg/1), iron

interim standard for all pathways. Maximum community dose
was 1.7x 107 mremc deffective dose equivalent or 0.017%
of the DOE interim standard for all pathways. Estimated dose
commitment for all individuals to a distance of 80 km (50 mi) was

below the DOE-recommended de mininiis level of 1 mrem com-
mitted effective dose equivalent.
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PREFACE

This report provides information to the public about the
impact of the Rocky Flats Plant on the environment and

public health. The report ins a compli Y,
description of environmental monitoring programs, and ra-
diation dose esti for the sur di lation for the

impacts to the envir The current program ex
potential impacts to air, surface water, ground water, and
soils from radiological and nonradiological sources.

g pop
period January 1 through December 31, 1989. General
content and format for this report are specified by Depart-
ment of Energy Order 5400.1.

An environmental surveillance program has been ongoing
since the 1950s. Early programs focused on radiological

Envi | operations at RFP are under the jurisdiction
of several local, state, and federal agencies, most notably, the
Colorado Department of Health, Environmental Protection
Agency, and Department of Energy. A variety of reports are
prepared at different intervals for these and other agencies in
addition to the annual environmental report. A listing of
these reports is given in Appendix A.
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INTRODUCTION

> D. B. COSTAIN

The Rocky Flats Plant (RFP) is part of a nationwide nuclear
weapons research, development and production complex
administered by the Rocky Flats Office of the U.S. Depart-
ment of Energy. The primary mission of RFP is the

i fabrication of nuclear weapons components. Rockwell Inter-
o national was the prime operating contractor for RFP in 1989.

Rocky Flats Site Environment

v ' RFP occupies an arca of 2,650 hectares (ha) (6,550 acres)in | | Poech!t } Wesiminster
’ northern Jefferson County, Colorado, approximately 26 kilo- ['.‘é) 3
meters (km) (16 mi) northwest of Denver (Figure 1). Main
, production facilities are located near the center of RFP
1 o within a fenced security arca of 155 ha (384 acres). The
’. ining plant area ins limited support facilities and
serves as a buffer zone to major production areas (US80a).
[Note: Literature citations abbreviated within this report are
alphabetically listed in the References section)

.

Y
.

Approximately 2 million people live within an 80-km (50-mi) *
radius of RFP. Adjacent land use is a mixture of agriculture,
open space, industria} and low-density residential housing.
Population distribution, based on 1980 census data and
adjusted by yearly growth
estimates, is shown in
Figure 2 (DR89).

e e s

Climate

Climate at RFP is charac-
terized by dry, cool win-
ters and warm summers.
Elevation and major topo-
graphical features signifi-
cantly influence climate
and meteorological dis-
. persion characteristics of
P . the site. Winds, though
variable, are predomi- )
nately northwesterly. An- e

nual pMipim'ionavemges b Corn cntn wrchis tepinnerd 16 1012 J2 1046 40 1064 64 040-
N Sllghlly Brcﬂler lhan 38_1 83 WIE0 AMm) WD ?I:l) J w4, w5, uad 1010 m)baxds
centimeters (em) (15 in.) | Syl SLE n g v v
with more than 80%

occuring between April Figure 2
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Demographic Estimates for Areas 0-10 and 10-50 Miles from the Rocky Flats Plant in 1989
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and September. Maximum and minimum temperatures aver-
age 23.3degrees Celsius (°C) (76 degrees Fahrenheit [°F]) and
-5.6"C (22°F), respectively (US80a). Mecteorological and
climatological information for 1989 are givenin Appendix B.

Topography

RFP is situated at an elevation of about 1,830 meters (m)
(6,000 feet [ft]) on the eastern edge of a geological bench
knrown locally as Rocky Flats. This bench, about 8 km (5 mi)
wide in an east-west direction, flanks the eastem edge of the
abruptly rising foothills of the Front Range of the Rocky
Mountains. To the east, topography slopes gradually at an
average downgrade of 29 meters per kilometer (m/km) (95 ft
per mi). Approximately 32 km (20 mi) to the west, the
Continental Divide rises to elevations exceeding 4,270 m
(14,000 f1).

Geology

RFP is situated on the Rocky Flats Elluvium, an alluvial fan
deposit, varying in thickness from 0 to 30 m (0 to 100 ft)
providing a gravelly cover over bedrock. Underlying bed-
rock formations consist primarily of claystone. Seismic
activity of the area is low, and potentials for landslides and
d idered hazardous to RFP (US80a).

ubsi are not

Hydrology

Surface drainage generally occurs in a west to east pattern
along five ephemeral streams within RFP. North Walnut
Creck, South Walnut Creek, and Woman Creek drain the
main plant facilities area and supply water to two reservoirs
used for icipal water supplies: Standley Lake and Great
Westem Reservoir.

Ground water systems at RFP consist of a shallow, unconfined
system in the Rocky Flats Alluvium and a confined system in
deeper sandstone units of underlying bedrock. Ground water
flow generally is to the east within both systems. Hydrologic
connection between the upper alluvium and lower bedrock
occurs through sandstone units.

Rocky Flats Site Operations

Construction of RFP was approved by the U.S. Govemment
in 1951 to increase production of nuclear weapons compo-
nents. Limited operations began in 1952 within a total site
areaof 1,008 ha (2,520 acres) and a plant facilities area of less
than 160 ha (400 acres). Early operations involved 63,000
squaremeters (m?) (700,000 square feet [ f*])of building floor
space in 20 structures. The U.S. Atomic Energy Commission
(AEC) was the responsible government agency and Dow
Chemical Company was prime contractor, responsible for
operations. In 1974, the U.S. Energy Rescarch and Develop-
ment Administration (ERDA) succeeded AEC. ERDA was
intumn succeeded by DOE in 1977. Within DOE, administra-

10
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tive resp ity was d to the Albuquerque Opera-
tions Office which established the Rocky Flats Area Office
for day-to-day contact at RFP. In 1975, Dow Chemical
Company was replaced by Rockwell International as the
prime contractor. Rockwell Intemational operated RFP
through 1989. :

1t

Two major changes occurred in 1989 affecting administra-
tion and operation of RFP. First, the Rocky Flats Area Office
was upgraded to the Rocky Flats Office, accountable directly
to DOE headquarters in Washington, D.C. Secondly, DOE
announced that Rockwell International was being replaced as
prime contractor by EG&G Rocky Flats, Inc., effective
January 1, 1990.

RFP fabricates nuclear weapons components from pluto-
nium, uranium, beryllium, and stainless steel. Production
activities include metal fabrication and assembly, chemical
recovery and purification of process-produced transuranic
radionuclides, and related quality control functions. Ap-
proximately 140 structures contain nearly 256,400 m*(2.76
million ft?) of floor space. Of this space, major manufactur-
ing, chemical processing, plutonium recovery, and waste
treatment facilities occupy about 148,600 m?(1.6 million fi?).
Rockwell International employed 5,449 people at RFP in
December 1989. .

Radiation at the Rocky Flats Plant

RFPuses orhandles both radioactive materials and radiation-
producing equipment. Radiation-producing equipment in-
cludes X-ray machines and linear accelerators. Important
radioactive materials include plutonium, americium, ura-
nium, and tritium. These materials may be handled in
sufficient quantities to pose an offsite hazard. The most
important potential contributor to radiation dose from these
materials is the alpha radiation emitted by the plutonium,
americium, and uranium.

Because of the low penetrating ability of alpha radiation,
these materials are primarily a potential internal radiation
dose hazard. That is, the radioactive material must be taken
into the body for the alpha radiation to be harmful. For this
reason, environmental protection at RFP focuses on mini-
mizing release of radioactive materials to the environment.
Environmental monitoring focuses on pathways by which the
materials could enter the body such as air inhalation and
water ingestion. A pathway is a potential route for exposure
to radioactive or hazardous materials.

Appendix C, “Perspective on Radiation,” describes the basic
concepts of radiation. Readers unfamiliar with the types and
sources of ionizing radiation are encouraged to read this
section fora better understanding of environmental monitor-
ing data and radiation dose assessment at RFP. A more
detailed assessment of radiation dose to the public from RFP
is presented in Section 3.6, “*Assessment of Potential Plant
Contribution to Public Radiation Dose."”

COMPLIANCE
- SUMMARY

G. V. PORTER

Monitoring data are obtained from routine sampling to mea-
sureenvi limp Iting from activities at RFP.
Results from this monitoring are reported to local, state and
federal agencies including the EPA, DOE, and CDH who are
responsible for enforcing environmental regulations at RFP.
These agencies oversee pliance with applicable stan-
dards, issue permits, participate in joint monitoring pro-
grams, and inspect facilities. Table 2.0-1 lists current envi-
ronmental permits and permit applications for RFP.

National Environmental Policy Act
(NEPA)

NEPA is the nation’s most comprehensive legislative and
public policy onthe p ionof the envi

Federal regulations administered by the Council on Environ-
mental Quality require submittal of NEPA documentation to

TABLE 2.0-1
Environmental Permits and Permit Applications for the Rocky Flats Plant in 1989

Permit/ Issuing
Apolication Number Medium Agency tat
NPDES C0O-0001333 Water EPA Application for
{12726/84) Revision Pending
Bidg. 122 C-12,931 Air State of Active Permit
Incinerator (3/25/82) Colorado
Bidg. 771 12JE932 Air State of Active Permit
Incinerator (8/28/85) Colorado (Inactive
Source)
Bidg. 776 C-13,022 Air State of Active Permit
Incinerator (3/25/82) Colorado {inactive
Source)
Bidg. 123 86JE018 Air State of Active Permit
Colorado R
Fugitive Dust 87JE084L Air State of Active Permit
Renewed (12/28/89) Colorado
RCRA Part A CO-7890010526 Hazardous, CDH Interim Status
Low-level Mixed Confirmed
and Transuranic August 1989
Mixed Waste
RCRAPatB ~  ceeeeen Hazardous CDH Application for
. and Low-level Permit Pending
Mixed Waste
RCRA PartB B Transuranic CDH Application for
Mixed Waste Permit Pending

2.5
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evaluate major federal actions significantly affecting the | Colorado Air Quality Control Regulation #8

quality of the humnn env t. NEPAd

includ Env 1A d Environ- . .

mental lnl::a ct Statement (EIS). (EA)and Eaviron Regulation #8 implements NESHAP for nonradioactive
pollulanls in Colomdo Thxs nguh’uon specifies work

RFP established a NEPA Compli C (NCC)in ¢ and air standards for

February of 1989 to provide an i i hazardous air poll luding asbestos, beryllium,

d review, guid:
and oversight for plantwide activitics. The NCC created a

mercury, benzene, vinyl chloride, lead, and hydrogen sulfide.

Rocky Flats Plant Environmental Checklist (EC) that is | Potential h dous air poll at RFP include asb

required for all proposed acllom The EC pro‘ndzs an mmal and beryllium. Asbestos was used as insulation in the older

screening and review of ing proj facilities and is handled ding to NESHAP regulations

to determine if submission of an Action DCSC"P“"" Memo- during demolition, renovation, or disposal. Beryllium is
dum (ADM)is d. ADMsare sub dto DOE for

adetermination of lh; level of NEPA documentation required.

DraftEAs for the Interim Remedial Action at the 881 Hillside
area (DOE/EA-0413)and Sup p andR kagi
Facility and Tru Waste Shmdder (DOEJEA-0432) were sub—

machinedatRFP. The emissions standard is 10 g of beryllium
over a 24-hr period. Beryllium emissions from RFP did not
exceed thisstandard in 1989(S 3.1," Air Monitoring™).

The Specml Assngnmem Team (Section 3.0,“Environmental

mitted to DOE for review and approval in 1989. R
from the Office of NEPA Project Assistance were expected
in early 1990. An EA or EIS will be prepared prior to
remediation of the 903 Pad, Mound, and East Trenches areas
once the extent of remediation is determined. No draft or
final EIS was issucd by RFP during 1989.

Clean Air Act

The Clean Air Act sets standards for ambient air quality and
hazardous air pollutants. At RFP the focus is upon radioac-
tive and nonradjoactive hazardous emissions (Section 3.1,
“Air Monitoring™). Emissions permits for RFP are listed in
Table 2.0-1.

National Emission Standards for Hazardous Air
Pollutants (NESHAP)

NESHAP govem both radioactive and dioactive pollut-
ants and are administered by EPA and the State of Colorado,
respectively. Under regulations promulgated in 198S,
NESHAP limited airborne radionuclide emissions from DOE
facilities to levels which would result in radiation doses no
higherthan 25 mrem per year total body dose equivalents and
75 mrem per year organ dose cquivalent. Compliance is
determined by calculating the highest effective dose equiva-
lent to any member of the public at any offsite point where
there is a residence, school, business or office.

RFPsub dthe*AirC Repont” and dose calcu-
lations for the previous calendar year1o EPA in 1989. Section
3.6, “Assessment of Potential Plant Contribution to Public
Radiation Dese,” includes a di of 1hese results.
Radiation dose from radi lide emissions were within
NESHAP limits. EPA modified radionuclide emission stan-
dards on December 15, 1989, effective for 1990. New
standards limit effective dose equivalent to 10 millirem per
year (mrem/yr) to any member of the public in any year.
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M ing Prog, *") found that beryllium emissions were
monitored ona monthly basis, whereas EPA methods required

sampling to determine maximum releases in a 24-hr period.
Although total beryllium emissions for 1989 were below the
daily emissions limit, RFP will conduct compliance testing
on five air ducts in 1990, which have the highest potential
beryllium emissions. This testing will measure beryllium
emissions for 24-hr periods and will serve as the basis of an
application for waiver of emission testing and daily sampling
requirements.

Colorado Air Quality Control Regulation #3

Regulation #3 implements information gathering and per-
mitting pr of airpoll control requi listed
under Code of Colorado Regulations, Title 5 - Department of
Health, Chapter 1001, Air Quality Control Commission
Regulations, Article 2-13, 15, and 16. The Air Pollution
Emission Notice (APEN) form is the mechanism which
allows CDH to track air pollution sources, determine their
impacts, and issue appropriate air emissions permits, APENs
are required for most sources emitting “air pollutants” as
defined in the Common Provisions of the Air Quality Control
Regulations. RFP began a new plantwide air emissions
survey in 1989 as an initiative of the Agreement in Principle.
The survey will continue through 1990, and results will be
submitted on APEN forms to the Air Quality Control Divi-
sion of CDH. New APEN submittals are ongoing, with the
following ncw or revised APENs being addressed in 1989;

Site Descriplion

Building 771 Incinerator

Building 776 Incinerator

Building 121 Incinerator

Building 444-DOS Machine shop

Building 444-MAI Process, machinery and foundry
hoods

Building 447-MAl Chip roaster, hood and room air

JEG:E ROCKY FLATS

analysis for organic and inorganic chemicals, metals, radio-
nuclides, and certain physical and biological parameters
prior to discharge from final holding ponds at RFP. These
standards were superceded in Junuary 1990 by amodified list
of p dopted as per standards. RFP pro-
vided samples to the State of Colorado for independent

assessment of water quality before discharge, pursuant to the
Agreement in Principle. Section 3.2, “Surface Water
Monitoring,” describes water quality standards in effect for
1989. RFP did not violate these temporary limits in 1989.

Compliance Events in 1989

Building 444 Chromic Acid Spill. Chromic acid, origi-
naung from a waste tank in a production area, breached
d: yr- (berm and building floor) and leaked

Piant Site Report - '89

Building 778-LDY Laundry

Building 865-EEE Research and devetopment
machine shop and room air

Building 865-WWW Hoods and machine shop

Building 123 Urinalysis luboratory

Building 443 Steam plant boilers, #4, #5, #6, -
#1

General A collective APEN representing
44 potential beryllium emission

) points

Offsite Overlot grading and associated
construction activities

Clean Water Act

The Clean Water Act sets national effluent limitations and ¢

waterquality dards and establishes a

to ensure enforcement. In Colorado, dlscharge pcmms for
federul facilities, such as RFP, are issued by EPA. The State
of Colorado sets water quality standards for receiving streams
and bodies of water.

National Pollutant Discharge Elimination System
(NPDES)

NPDES requires a permit before any pollutant is discharged
into the waters of the United States. The permit must
incorporate Best Management Practices (state-of-the-art
technology) to prevent and control spills to the environment
from hazardous and other poll sources, The current
NPDES permit for RFP (No. CO-00013333) authorizes seven
point-source discharge locations of which four, ponds A3,
A4, B5 and C2, discharge into drainages leading of [ RFP. An
application for renewal of this permit was filed in December
1988. The permit term expired and was administratively
extended by EPA in June 1989 to allow preparution of a new
permit. RFP did not violate NPDES limits in 1989 (Section
3.2, “Surface Water Monitoring™).

Spill Prevention Control and Countermeasures/
Best Management Practices Plan (SPCC/IBMP)

SPCC/BMP addrcsscs fncnllly improvements, opcrauoml

for reporting hazard-
ous subslanccs and oil spllls to appropriate r:gululory au-
thorities and is administered by EPA. The SPCC/BMP for
RFP was revised in 1989 to address changes associated with
rencwal of the NPDES permit.

Colorado Water Quality Control Commission
(CWQCC) Temporary Water Standards

The CWQCC adopted temporary water quality standards in
July 1989 for Walnut Creek and Woman Creek that require

ted to footing drains on February 22, 1989. Ground
water contaminated by the acid was astomatically pumped to
the plant’s sewage treatment fucility where an estimated 4.3
kg (9.5 Ib) was discharged to buffer zone Holding Pond B-3
and then onto spray irrigation ficlds. Runoff from ihese ficlds
reached Pond B-5. Under normal circumstances this pond
would have been discharged into the Great Westem Reser-
voir, one of the raw water supplies for the city of Broomficld.
However, the city of Broomfield requested a one-time di-
version of the water via Upper Church Ditch to avoid municipal
water supplies although water quality of Pond B-5 met EPA
NPDES and Clean Water Act drinking water standards.
Their request was granted and the diversion started on April
25 and ended on May 1, 1989, Requirements set by EPA
specific to this diversion of surfuce drainage were met.

The esti d of ch did not exceed the
RCRA reportable quantity of 450 kg (1,000 Ib). Also,
discharge from Pond B-$ did not exceed the applicable water
quality standard for chromium of 0.05 parts per million
(ppm). The Rocky Flats Office of DOE notified the State of
Colorado and EPA officials of this unplanned release. Cor-
rective actions included, but were not limited to, installing a
liner in the secondary containment area under the waste
tanks, renovating the contro) system, upgrading the waste
tank alarm system, and installing a recycle pump for waste
tank sampling.

Atrazine in Surface Water Ponds. On July 6, 1989, EPA
notified RFP that Atrazine had been found at levels of 18-20
parts per billion (ppb) in Ponds A-4, B-§ and C-2. Subse-
quent sampling on July 30, 1989, revealed levels of 5-46 ppb.
Atrazine is a state-approved herbicide historically applied at
RFP by a licensed contractor in conformance with the Federal
Insecticide, Fungicide and Rodenticide Act. Atrazine is not
a RCRA-listed compound and was not limited under tempo-
rary Colorado Water Quality Control Commission Classifi-
cations and Standards adopted on July I1, 1989. However,
Atrazine is listed in the “Proposed Nutional Primary Drink-
ing Water Regulations” with a limit of 3 ppb. 1t is antici-
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pated these regulations will be adopted by the EPA in
December 1990. CDH recommended that RFP adhere to
proposed federal limitations for Atrazine.

Granular activated carbon adsorption treatment was used to
remove Atrazine from Pond A-4 and Pond B-5 water. Four
systems (500 gallons per minute [gpm] each) cycle-treated
the pond water without discharge until samples of treated
water were approved by CDH. Ponds A-4 and B-5 were
discharged into Walnut Creek from August 24, 1989, through
October 17,1989, and from August 17, 1989, through October

Part A and Part B Permits

The RCRA Part A permit application identifies facility
location and operator, hazardous and mixed wastes to be
managed and hazardous waste management methods. A-
facility that has submitted a RCRA Part A permit application
is allowed to manage hazardous wastes under transitional
regulations known as the interim status requirements pending
issuance of 2 RCRA Operating Permit. The RCRA Part B
permit application consists of adetailed narrative description
of all facilities and procedures related to hazardous waste

1, 1989, respectively. CDH decided carbon was
not necessary for Pond C-2. However, elevated levels of
magncs:um and sulfites were observed in pre-discharge

p Appropriate was determined to be spray
aceration of the water for 2 weeks priortodischarge to Woman
Creek. This was completed and Pond C-2 was discharged
from October 4, 1989, to October 20, 1989.

Toxic Substances Control Act (TSCA)

TSCA authorizes testing and regulation of chemical sub-
stances entering the envi TSCA suppl sec-
tions of the Clean Air Act, the Clean Water Act, and the

q

1)

RCRA Part A and Part B permit applications for RFP cover
hazardous waste treatment and storage operations. RFP does

Settlement Agreement and Compliance Order #89-07-10-01
among CDH, DOE, and Rockwell International, a consoli-
dated RCRA Part A permit application was submitted to
CDH in August 1989 which included all hazardous, low-
level mixed and transuranic mixed wastes. Separate RCRA
part B permit applications were submitted previously for
hazardous/low-level mixed waste (December 1989) and
transuranic mixed waste (July 1988).

The public comment period on the draft RCRA Part B permit
forh dous and low-level mixed waste opened on October

Occupational Safety and Health Act and is admini d by
EPA. Compliance with TSCA at RFP is directed at man-
agement of polychlorinated biphenyls (PCBs) and asbestos.

~ In1989, RFPcomplelcd replacement of 25 transformers and
300cap g PCB-cont doils withtrans-
formers and capacitors lhal did not contain PCBs. Nonradio-
active PCBs were shipped to certified waste disposal sites.
No disposal sites prescnll}"&kisl for radioactive PCBs.
Consequently, these wastes are being stored temporarily
until an acceptable waste disposal method or facility is

identified.

Nonradioactive asbestos waste is disposed of in a designated
pit at RFP. Radioactive asbestos waste is being temporarily
stored until disposal at the Nevada Test Site becomes avail-
able.

Resource Conservation and Recovery
Act (RCRA)

RCRA prowdcs“cmdle to-grave" control of hazardous waste
by i i nts on generators and
lmmponers of hazardous waslcs and upon owners and opera-
tors of treatment, storage, and disposal facilities. The State
of Colorado, under authority of EPA, regulates hazardous
and radioactive mixed-wastes at RFP. Solely radioactive
wastes are regulated by the Atomic Energy Act of 1954 as
administered through DOE orders.

4, 1989, and a public meeting was held on November 14,
1989. CDH has prepared a draft RCRA permit for 9 of 20
hazardous and low-level mixed waste units at RFP and a
Notice of Intent to Deny (NOID) for the remaining 11 units.
CDH cited the inability of CDH personnel, who lacked
appropriate security clearances, toinspectunits in production
areas andinaccuracies in the permit application as reasons for
the NOID. RFP submitted comments on the draft RCRA
permit on December 18, 1989. Following a meeting with
CDH and subsequent letter from DOE, the public comment
period was extended to March 30, 1990, to allow RFP to
submit additional information for waste units addressed in
the NOID. The application for transuranic mixed waste is
under review by CDH.

RCRA Closure Plans

RCRA closure plans identify procedures removing hazard-
ous waste management units from service and programs to
prevent both short- and long-term threats to human healthand
lhe envnronmenl These plans describe initial measures to

ize mai eofh dous waste 8 units,
to control and limit release of hazardous constituents and a
plan to close units with monitoring during the post-closure

period.

interim status (40 CFR 265) and facilities which will operate
under a permit (40 CFR 264) must be addressed in RCRA
Closure Plans (40 CFR, Parts 264 and 265, Subpant G).
Closure plans for facilities which begin or continue operation

14

not practice hazardous waste disposal. As the result of

Hazardous waste management facilities which operate under
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following the interim status period must be addressed in the
RCRA Part B permit. Hazardous waste management facili-
ties that discontinue operation during the interim status
period must be addressed by a separate RCRA Part B post-
closure permit that specifically covers post-closure for interim
status units. These are units that have been removed from
service but require post-closure monitoring and maintenance.

RFP has submitted closure plans in RCRA Part B permit
applications for all currently operating hazardous waste
management facilities. Closure plans also have been submitted
for facilities which have ceased operations during the interim
status period (i.c., through December 31,-1989). These

3) arelease is considered a hazardous waste incident
using the RCRA definition of hazardous waste; and

4) arelease requires more (han first aid treatment, pro-
vided it occurs in a hazardous waste management
unit.

In 1989, 23 RCRA Contingency Plan Implementation Re-
ports were filed with CDH for RFP.

Compliance Events in 1989

Compliance Order #89-06-07-01. In June 1989, RFP re-
cenvedComphance Order #89-06-07-01 from CDH citing 25

4 vinl

v i of the Colorado Hazardous Waste Act.

interim status plans are listed in Table 2.0-2. Included inthis
table are eight closure plans submitted in 1989 for outdoor
storage pads (two plans), intemnal building areas (five plans)
and storage tanks (one plan). All closure plans are under
review by EPA and CDH.

RFP continued characterization and monitoring of interim
status closure units in 1989. Efforts were focused on priority
areas, specifically, the Solar Ponds, Present Landfill, West
Spray Field and the Original Process Waste Lines areas.
Majoractivities included removal of waste inventory, ground
water, and surface water monitoring, soil sampling, and
installation of new ground water monitoring wells. Annual
ground water monitoring reports for these high-priority areas
were submitted to CDH and EPA on March 1, 1989, and
March 1, 1990 (RI89a, EG90a). These reports summarized
ground water activities, data, and the rate and extent of
contaminant migration for 1988 and 1989.

The draft Interagency Agreement modifies the development
and implementation of interim status closure ‘plans at RFP.
Forpurposes of study and cleanup, all areas subject to interim
statuscl plansarec d under a single designation,
Operable Unit No. 3. Closure plans must be redrafted into the
format of a RCRA Facilities Investigation/Remedial Inves-
tigation work plan. Phase I investigations will ch ize
soils and waste sources, and Phase II will investigate ground
water. Both phases must be completed to fully evaluate and
plan ali potential remedial actions.

RCRA Contingency Plan

The RCRA Contingency Plan (Section G of the RCRA Part
Bpermit) is designed to minimize hazards to human health or
the environment from fires, explosions, or unplanned sudden
ornon-sudden release of h dous waste orh dous waste
constituents to air, soil, or surface water. RFP reports
releases if:

1) aminimum of 11b of solid or 1 pt of liquid hazardous

Alleged violations pertaining to environmental monitoring
included inadequate ground water monitoring and quality
RFP responded to items cc d in the Com-
pliance Order on July 24, 1989, and agreed to certain actions
designed to resolve concems raised by CDH including de-
velopment of a ground water assessment plan. RFP submit-
ted the ground water planin S ber 1989.

Sett) t Agr and Compli Order #89-07-
10-01. In July 1989, Settlement Agreement and Compliance
Order #89-07-10-01 was reached, resolving a number of
issues regarding storage of fow-level and transuranic mixed
wastes at RFP. The agreement established a limit of 1,601
cubic yards (yd®) of transuranic mixed waste storage on plant
site.

Federal Facilities Compliance Agreement and Compli-
ance Order on Consent #RCRA (3008) VIII-89-25. In
September 1989, DOE, CDH, and EPA signed a Federal
Facilities Compliance Agreement and Compliance Order on
Consent that provides a 1-yr period for DOE to work toward
compliance with “land disposal restrictions™ of the Hazard-
ous and Solid Waste Amendments of 1984. During this
period, DOE must take steps to address and resolve alleged
fand disposal violations at RFP including, at a mini
actions to assure accurate identification, safe storage, identi-
fication of treatment methodologies and minimization of
wastes prohibited from land disposal. RFP submitted the
following documents to EPA in compliance with this agree-
ment: “Storage Report” (October 19, 1989); “Inventory
Report” (November 18, 1989); “Waste Minimization Re-
port” (December 18, 1989); and “Treatment Plan No.1”
{December 28, 1989).

Settlement Agreement and Compliance Order on Con-
sent #89-10-30-01. In November 1989, DOE, CDH and EPA
signed Settlement Agreement and Compliance Order on
Comenl #89-10-30-01 regarding alleged violations of RCRA
dous waste regulations for failure to implement proper
waste management procedures for “‘onsite process residues.”
During 1990, this agreement requires DOE to submit plans
for residue classification, residue characterization, and RCRA

or mixed wastes is rel d to the envir
2) arelease inside a building exceeds the rcpomble
quantity according to 40 CFR 302;

15

li RFP submitted the following documents in
1989 to CDH in compliance with this agreement: “Inventory
Report™ (December 15, 1989) and “Draft Compliance
Framework Report” (December 15, 1989).
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Blan
Solar Evaporation Ponds
Present Landfill
West Spray Field
Original Process Waste Lines
Container Storage Facility
Building 443 #4 Fuel Oil Tank
Main Hazardous Waste Storage
Original Uranium Chip Roaster
Building 444 Acid Dumpsters
Bench Scale Treatment Unit #32

Building 460 Acid Dumpsters
and Solvent Dumpsters

SWMU #53, Bldg. 371 and 771 Treatment
and Storage Facilities

SWMU #60, Bidg. 371, Room 1208
Storage Facility

SWMU #16, Bldg. 980 Cargo Container
SWMU #26, Bldg. 881 Drum Storage
SWMU #63, Bidg. 371 Drum Storage

Tanks T-40, T-66, T-67, and T-68,
SWMU #55

SWMU #15, Storage Pad 904

SWMU #25, Storage Pad 750

RCRA Interim Status Closure Plans for the Rocky Flats Plant

a. Draft ir.\lerim slatus closure plan submilted to regulatory authorities on August 29, 1986. This plan was
for review and comment prior to final submision of an interim status closure plan.

b. This plan was completed on June 30, 1988, but was not submitted to the CDH/EPA until July 5, 1988,

TABLE 2.0-2

Date of
ditional Submi

Date of Initiat Submittat
11/28/86* 3/1/87;7/1/88

11/28/86 7/1/88

1. 1/28/86 10/3/88

11/28/86 10/3/88

11/28/86 4/5/88

11/28/88 4/5/88

6/30/88°

10/3/88

10/3/88

10/3/88
10/3/88
4/1/89

4/1/89
9/89
9/89

9/89

9/29/89
9/30/89
9/30/89
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Waste Minimization. The Rocky Flats Plant Waste Mini-
mization Program rcalized an 80% reduction in the use of
1.1,1-trichtorethane (TCA) and Freon-113 between early
1988 and the end of 1989. A major goal of this program is
climination of hazardous solvents used for cleaning, namely
TCA., Freon-113 and carbon tetrachloride. A waslte paper
recycle program was initiated in April 1988, and 51.4 tons
were recycled that year. An increase in recycled paper was
achieved in 1989 to 116.7 tons of paper and 60 tons of
cardboard.

‘The status of these and other waste minimization projects was
given in the Waste Mini bmiued to
the CDH on December 18, 1989. The assessment meets
requirements of both the Agreement in Principle and the
Federal Facilities Compli Agr and Compli
Order on Consent.

ization A

Comprehensive Environmental
Response, Compensation and Liability
Act (CERCLA)

CERCLA and major d {Superfund A d

and Reauthorization Act [SARA]) provide funding and en-
forcement authority for restoration of hazardous waste sites
and for resp g to hazard b spills. Sites
contaminated by past waste activitics must be investigated
and diation plans developed and impl ted. The
intent of these actions is to minimize the release of hazardous
waste or other hazardous materials, thereby protecting hu-
man health and the environment.

CERCLA requirements are addressed in a scries of sequen-
tial phases designed to identify, design and complete restora-
tion of contaminated sites. In 1989 and carly 1990, RFP
submitted several reports and work plans to CDH and EPA
which reflect phased implementation of CERCLA activities,
begun in 1987, at the 881 Hillside and 903 Pad, Mound, and
East Trenches Areas. Those reports were as follows:

* “Background Hydrogeochemical Ch ization &

Monitoring Plan,” January 1989 (R189b);

¢ “Proposed Interim Measures/Interim Remedial Action
Plan and Decision Document, 903 Pad, Mound, and East
Trenches Area,” December 1989 (R189c);

*  “Draft Phase 11 RI/FS Work Plan, Rocky Flats Plant, 903
Pad, Mound and East Trenches Areas, Operable Unit No.
2,” December 1989 (R189d);

* “Background Geochemical Characterization Report,”
December 1989 (RI89¢);

*  “Interim Remedial Action Plan for 881 Hillside Area,”
August 1989 (RI89f); and

«  “Draft Phase 11 R1/FS Work Plun, Rocky Flais Plant, 881
Hillside Area Operable Unit No.1,” Sanuary 1990 (Ri90).

The 881 Hillside area was designated Operable Unit #1
(O.U.1) and the 903 Pad, Mound, and East Trenches areas as
Operable Unit #2 (0.U.2) pursuant to the Interagency
Agreement. The Interim Remedial Action Plan cited above
described proposed actions to address contaminated alluvial
ground water at O.U.1. The public comment period for this
plan opened October 12, 1989, and closed November 27,
1989. Public meetings were held on October 24 and November
9, 1989. Interim remedial construction at the 881 Hillside
began in January 1990.

Compliance Events in 1989

RFP was added to the National Priorities List (NPL) on
October 4, 1989. NPL is an ordered ranking of CERCLA
sites evaluated using the H dous Ranking System. Ifasite
scores above u centain threshold level set by EPA, the site is
placed on the NPL. RFP had been proposed for inclusion on
the NPL for a number of years and had been studied by EPA
to determine whether the site met criteria for NPL listing.

Emergency Planning and Community
Right-to-Know Act (EPCRA)

EPCRA was enacted as a free-standing provision of SARA in
1986. This statute requires facilities to notify state and local
emergency pl 73 of the p ¢ of potentially
hazardous substances in their facilities and to report on the
i I rel of those sub

The intent of these requirements is to provide the public with
information on hazardous chemicals in their communities,
enhancing public awareness of chemical hazards and facili-
tating development of state and local emergency response
plans.

ies and envi

Section 312

Section 312 of EPCRA requires facilities to prepare an
annual report titled, “Tier 1 Emergency and Hazardous
Chemical Inventory Forms,” listing the quantities and loca-
tions of hazardous chemicals. The report must be submitted
to local emergency planning and response authorities. RFP
submitted this report to the following agencies in 1989:
Colorudo Emergency Planning Commission, Jefferson County
Emergency Planning Committee, Boulder County Emer-
gency Planning Committee, und the Rocky Flats Fire Depart-
ment (jurisdictional fire department).

Section 313

Section 313 of EPCRA requires facilities to prepare an
annual report titled “Toxic Chemical Release Inventory,

17
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Form R," if threshold quantities of listed toxic chemicals are
exceeded. In 1989, threshold chemical quantities were:

« 25.000 Ibs for listed chemicals either manufac-
tured or processed; and
» 10,000 Ibs for listed chemicals otherwise used.

Facilities must report quantities of both routine and accidental
releases of listed chemicals, maximum amount of the listed
chemical stored onsite during the calendar year and amount

Agreement in Principle

An Agreement in Principle was executed between DOE and
the State of Colorado on June 28, 1989. This agreement
identifies additional technical and financial support by DOE
to Colorado for environmental oversight, monitoring,
remediation, emergency response, and health-related initia-
tives associated with RFP. Also, the agreement addresses
RFP environmental monitoring initiatives and accelerated

contained in wastes transferred off-sitc. RFP submitted this
reportto EPA in 1989 detailing the following chemicals used
in 1988:

Chemical Annual Use (1bs)
Carbon Tetrachloride 186816
Freon-113 36,893
Hydrogen Fluoride 64,159
Nitric Acid 436,711
Phosphoric Acid 12,059
Sodium Hydroxide Solution 536,535
Sulfuric Acid 13,174
1,1,1-Trichloroethane 47,630

Interagency Agreement

Adraft Interagency Agreement was negotiated among EPA,
CDH, and DOE during 1989 to serve as the framework for
environmental restoration activities at RFP. This agreement
clarifies EPA, CDH and DOE reg y roles,
mcrs:ghl efforts, and corrective actions, standardizes re-
and compli withordersand pcnm!s
The Interagency Agreement also specifies délivery of major
reports, project management activities, and milestones, in-
cluding cormmunity involvement and decision making re-
ibilities. The draft ag divides RFP into ten
opcrable units for characterization and cleanup. Groupings
are based on location or similarity of site characteristics. A
draft of this agreement was made available for public review
and comment beginning December 22, 1989. The public
comment period ended on February 21, 1990.

1 p wherec ination may presentan imminent threat
to heahh or the envir The agr is designed to
assure citizens of Colorado that public health, safety nnd the
envi are being p d through accelerated exist-
ing prog andsub ialnew cc i by DOE, and
through a vigorous program of independent monitoring and
aversight by Colorado officials.

Settlement Agreement
(Church vs. DOE et al.)

A settlement agreement among DOE, Dow Chemical Com-
pany, Rockwell Intemational, local governments, and private
landowners was reached in July 1985, requiring remediation
actions to reduce plutonium contamination on areas adjacent
to the eastern boundary of RFP. Contamination originated
from the area now designated as the 903 Pad and occurred
through airborne dispersion of plutonium particles. Soils
analyses revealed offsite pl levels exceeding the
Colorado standard of 2 disintegrations per minute per gram
(dpm/g) (0.9 pCi/g). though the EPA screening level of 44.4
dpm/g (20.0 pCi/g) was not exceeded. Court-ordered reme-
dial action was designated for 350 acres through plowing and
revegetation to preven! pension of the plutonium. Legal
ownership of these d lands was ferred 1o
Jefferson County and the City of Broomfield for reservoir
expansion and open space {no public access is permitted).

Approximately 120acres of Jefferson County land have been
treated by plowing, tillage and seeding. Plutonium levels for
these areas are now within state limits. However, revegetation
measures have been largely unsuccessful. Remediation
activities planned for 1990 include further tillage and seeding
with irrigation.

ENVIRONMENTAL
MONITORING

PROGRAMS

D. B. COSTAIN

Overview

The objective of environmental management at RFP hasbeen
to minimize and, where practical, eliminate the discharge of
radioactive and nonradioactive hazardous effluents. Perfor-
mance of this objective has been measured by monitoring
programs designed to quantify potential impacts to the public
and the environment. Effective with the change in the prime
conu'aclor to EG&G Rocky Flats, Inc. (January 1, 1990), all
env g were consolidated under the Direc-
tor of Envmmenml Restoration (ER). Objectives were
expanded under ER to include restoring and enhancing the
environment in and around RFP.

RFP conducts operations that involve or produce liquids,
solids, and gases containing both radioactive and nonradio-
active but potentially hazardous materials. RFP environmen-
tal programs monitor penetrating ionizing radiation and
pertinent radioactive, chemical, and biological pollutants.
Data on air, surface water, drinking water, ground water, and
soils provide information to assess immediate and long-term
environmentalc of normatandunpl deffluent
discharges and actual or potential exposures to critical popu-
lations. Site-specific data are used to evaluate risk to humans
and to assist warning of unusual or unforeseen conditions,
when special envi | monitoring prog might be
activated. Routine reportstolocal, state, and federal agencies
and the public provide information on the pcrfon'nancc of

Inaddition to environmental programs performed by EG&G
Rocky Flats, Inc., several federal, state, and local goven-
mental agencies conduct indep audits and environ-
mental surveys within and adjacentto RFP. CDH, DOE, and
the cities of Broomfield and Westminster conduct various air,
water and soils monitoring programs. Data are reported
collectively at monthly Environmental Monitoring Informa-
tion Exchange Meetings. RFP provides monthly environ-
mental monitoring summaries at these meetings which are
open to the public and have been ongoing since the early
1970s.

The Honorable Roy Romer, Governor of Colorado, created a
Governor’s Rocky Flats Scientific Advisory Panel on
Monitoring Systemson July 7, 1989. Objectivesofthis panel
were: 1)todetermine whether current and proposed monitoring
systems were adequate to detect release, distribution, and
concentrations of materials in amounts recognized as haz-
ardous to human health; 2) 1o determine whether the infor-
mation had been collected in a condition suitable for analysis,
modeling, and interpretation; and 3) to recommend correc-
tions as necessary. A final report on recommendations by the
panel was scheduled for March 1990.

Sections 3.1-3.6 of this report summarize results of environ-
mental monitoring programs at RFP in 1989. Results are
commonly compared to appropriate guides and standards
which establish limits for radioactive and nonradioactive
effluents. Readers unfamiliar with these standards are en-
couraged to review Appendix D, “Applicable Guides and
g de ™

1

these programs in maintaining and improving envirc
quality and public health and safety at RFP. The document,
“Catalogue of Monitoring Activities at Rocky Flats” (RI89g),
together with ground water reports (RI89a, RI89d, RI90),
describe envi ! itoring prog; at RFP. Each
of the following sections also presents an overview of
momlonng activities for 1989. Table 3.0-1 lists the pnmary
nv 1 comp dards for envir
monitoring programs at RFP.

Special Assignment Team

On June 6, 1989, DOE mobilized a Special Assignment Team

to provide an independ luation of operations and prac-
tices at RFP. 'nus followed initiation of a sezu'ch warrant by
EPA based on an affidavit alleging regulatory and criminal

5
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Table 3.0-1 Table 3.0-1 (Continued)-

Primary Compliance Standards for Environmental Monitoring Programs at the Primary Compliance Standards for Environmental Monitoring Programs at the
Rocky Flats Plant in 1989 Rocky Flats Plant in 1989
ni ram mpliance Standards GROUND WATER Colorado Hazardous Waste Management Act (Title 25 CRS,
Atticle 15)

AIR
General Environmental Protection Program (DOE Order 5400.1)
Effluent Air NESHAP (Title 40 CFR 61)*
Environmental, Satety, and Health Program for Department of
Colorado Air Quality Control Regulation #8 (Title S CCR 1001) Energy Operations (DOE Order 5480.18)

SOILS USAEC Rocky Flats Plant, 1973 Environmental Surveillance

General Environmental Protection Program (DOE Order 5400.1)
Summary Report'
Environmental, Safety, and Health Program for Department of
Energy Operations (DOE Order 5480.18) General Environmental Protection Program (DOE Order 5400.1)
Nonradioactive Ambient Air NAAQS (Title 40 CFR 50)° Environmental, Satety, and Health Program for Department of
Energy Operations (DOE Order 5480.18) '
General Environmental Protection Program (DOE Order 5400.1) X : icin
RADIATION DOSE Radiation Standards for Protection of the Public in the Vicinity of

Environmental, Safety, and Health Program for Department of DOE facilities?

Energy Operations (DOE Order 5480.1B)

General Environmental Protection Program (DOE Order 5400.1)

Radioactive Ambient Air General Environmental Protection Program (DOE Order 5400.1)

Environmental, Safety, and Health Program for Department of

Environmental, Safety, and Health Program for Department of Energy Operations (DOE Order 5480.1B)
Energy Operations (DOE Order 5480.18)

SURFACE WATER National Emission Standards for Hazardous Air Pollutants

National Ambient Air Quality Standards

Nationa Pollution Discharge Elimination System

Comprehensive Environmental Response, Compensation and Liability Act

Resource Conservation and Recovery Act

USAEC Rocky Flats Plant, 1973 Environmental Surveillance Summary Report, COH, Division of

Occupational Health, 1973

g. DOE Memorandum from Environment, Safety and Health, W.A. Vaughan, Assistant Secretary, August

1985

Surtace Water NPDES® (Title 40 CFR 122, 125)

Colorado Water Quality Control Commission Temporary Surface
Water Standards (Title 5 CCR 1000)

~oapop

General Environmental Protection Program (DOE Order 5400.1)

Environmental, Safety, and Health Program for Department of
Energy Operations (DOE Order 5480.1B)

violations of environmenta) law at RFP. The U. S. Depant- | Findings

Community Water National Interim Primary Drinking Water Regulations (Title 40 ment of Justice is conducting the investigation and a federal
CFR 141) grand jury has been convened to review RFP pli The envi 1 audit was completed on July 21, 1989,
with applicable environmental laws. and results were reported in the document, “Assessment of

Environmental Conditionsatthe Rocky Flats Plant” (US89a).
The Special Assignment Team was divided into four groups, | Major findings were as follows:
one of which was tasked with auditing environmental issues.

Colorado Primary Drinking Water Regulations (Title 5 CCR
1002)

General Environmental Protection Program (DOE Order 5400.1) Objectivesof this Environmental Tcam were todetermine: 1) « No situations were observed which posed an imminent
whether any imminent threat existed 1o public health or the threat to public health or the environment;
Environmental, Safety, and Health Program for Department of environment as a result of RFP activities; 2) whether RFP
Energy Operations (DOE Order 5480.1B) operations were being cundudied in acondance with appli- + Impl ion of envi | programs lacked
. cable envi | i s and best t [ dination and was hindered L4 pr i cotnisunication;

practices; and 3) the status of previously identified environ-
mental problems.

GROUND WATER CERCLA (Title 42 U.S.C. 9601)¢

+ Environmental programs required improvements to
more accurately characterize and monitor plant-related
emissions, discharges, and ambient conditions;

RCRA (Title 42 U.S.C. 6901)*

21




JLE@:=B ROCKY FLATS

Plant Site Report - '89

Effective implementation of the site remediation
program was adversely impacted by poor
communication, coordination, planaing, and
scheduling;

Implementation of an effective waste management
program was severely hindered by site waste storage
constraints, conservative waste classification practices,
and a lack of options for treatment and final disposition
of waste;

The quality and reliability of sample collection,
laboratory analyses, and other information generated in
support of the environmental monitoring and restoration
programs were not adequate to achieve program goals;
* M and of the sewage treatment
plant (STP) had received low priority resulting in
inefficient operation which could create problems in
meeting future permit requirements;

The 1987 Waste Stream Characterization Study did not
reflect current waste processes at RFP; and

A comprehensive strategy was needed to perform
activities required by NEPA.

Corrective Actions

EG&G Rocky Flats, Inc., responded to findings of the Special
Assig Team in the dc “EG&G’s Response to
the A of Envir 1 Condmom at the Rocky
Flats Plant” (EG90b). This response identified three major
contributing causes for many of the findings: 1) lack of a

single central environmental organization; 2) lack of funding

22

to impl proposed changes to DOQE orders and other
environmental regulations in a timely manner; and 3) lack of
an overall environmental management plan integrated in the
plant overall management plan. The response by EG&G
Rocky Flats, Inc., was presented as an Action Plan that
included descriptions of measures to be taken by RFP to
address findings and schedules, milestones, associated costs,
and parties responsible for implementing planned actions.
Many of the activities described in this Action Plan overlap
or are similar to actions specified in the Agreement in
Principle and Interagency Agreement described in Section
2.0, “Compliance Status” and to the RFP Five-Year Plan
(FYP) for environmental and waste programs (RI8h).

Five-year and Site-Specific Plans

The purpose of the FYP is to establish an agenda for compli-
ance and cleanup against which progress will be measured.
The plan will be revised annually, with a five-year planning
horizon. The FYP encompasses total program activities and
costs for DOE Corrective Activities, Environmental Restora-
tion, Waste Management and Applied Research and Devel-
opment. Hazardous, radioactive, mixed (hazardous and
radioactive), and sanitary wastes are addressed together with
facilities and sites contaminated with or used in the manage-
ment of those wastes. The FYP consists of Activity Data
Sheets that describe activities at RFP and define budgets and
schedules for these activities.

To describe how activities shown in the FYP would be
implemented at RFP, a Site-Specific Plan (SSP) was pre-
pared. Drafts of this plan were prepared in late 1989 and a
final version inearly 1990 (EGY0c). Theemphasisofthe SSP
ison near-term activities, primarily those to be accomplished

in fiscal year 1990.

AIR MONITORING

M. R. BOSS, D. B. COSTAIN
AND R. J. CROCKER

Effluent Air Monitoring

Overview
Production and h building! alRFPareequippedwith
ventilation exh systems. Particul, d by pro-

duction and research activities are captured by exhaust air
stream air filters. These particulate materials are removed
from the air stream in each exhaust system by means of High
Efficiency Particulate Air (HEPA) filters. Residuat particu-
lates in each of these systems are continuously sampled
downstream from the finaf stage of HEPA filters. For
immediate detection of abnonna] condmons, venulal ionsys-
tems that service areas d
with Selective Alpha Air Momtors (SAAM). SAAMs are
sensitive to specific aipha particle energies and are set to
detect plutonium-239 and -240. These detectors are sub-
jected to daily operational checks, monthly performance
testing, and cnhbmtlon for anrﬂow and an annual radioactive
to maintain their sensitivity andrehablhty
alarm ically if out-of-tol
are experienced. No such condition occurred during 1989.

M.

At regular intervals, particulate samples from a continuous
pling system are d from each system and
radiometrically analyzed for long-lived alpha emitters. The

Forty-two of the ventilation exhaust systems are located in
buildings where plutonium prc g is conducted. Particu-
late samples from these exhaust systcms are analyzed for
specific isotopes of plutonium and americium. Typically,
americium contributes only a small fraction of the total alpha

activity airborne release from RFP.

Processes ventilated from severa) exhaust systems poten-
tially exhibit trace quantities of tritium contamination.
Bubbler-type samplers are used to collect samples three
times each week from the monitored locations. Tritium
concentrations in the sample are measured using a liquid
scintiliation photospectrometer.

Results

Projected doses to the public from radionuclide emissions
were within NESHAP limits (Appendix D, Table D-1).
Section 3.6, “Assessment of Potential Plant Contribution to
Public Radiation Dose,” includes a discussion on radiation
dose estimates from air emissions.

concentration of long-lived alpha emi is indicative of
effluent quality and overall performance of the HEPA filtra-
tion systems. If the total long-lived alpha concentration for
an effluent sample exceeds the RFP action guide value of
0.020 x 102 pCi/ml (7.4 x 10* Bq/m’), a follow-up investi-
gation is conducted to determine the cause and to evaluate the
need for comrective action. The action guide value is equal to
the offsite Derived Concentration Guide (DCG) for pluto-
nium activity in sir. (See Appendix D for guide explana-
tions.)

At the end of each month, individual samples from each
exhaust system are ited into larger by loca-
tion. An aliquot of each dissolved composite-sample is
analyud for berylllum particul The inder of the

1 L' d to radiochemical

Pl fum and Uranium. During 1989, total quantities of
plutonium and uranium discharged to the atmosphere from
RFP processing and support buildings were 5.12 pCi (1.88 x
10° Bq) and 7.62 pCi (2.82 x 10° Bq), respectively (Tables
3.1-1 and 3.1-2). These values were corrected for back-
ground radiation.

le ¢ a-

The maximum plutonium and p
tions were observed following a HEPA filter change on
December 9 and 10 in Building 881. The sample concentra-
tion measured for plutonium was 0.145 x 102 pCi/ml (5.37
x 10* Bg/m") and for uranium was 0.218 x 102 pCi/ml (8.07
x 10° Bg/m).

The facility served by this exhaust system was originally
constructed in 1956 and was designed for processing and

is

and alpha spectml nnalys:s that quanuﬁcs specnﬁc alpha-
emitting radionuclides. Analyses for uranium isotopes are
ducted for each

(4

hining enriched Over the years, production
operations involving radioactive materials were phased-out
or relocated to other, more suitable facilities. However, the

23
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TABLE 3.1-1
Plutonium in Effluent Air at the Rocky Flats Plant in 1989

Plutonium-239, -240

Number Total
of Discharge

Month Analyses {uCi)
January 47 0.33
February 47 0.15
March 47 0.07
April 47 0.28
May 47 0.18
June 47 0.06
July 47 0.18
August 47 0.07
September 48 " 016
October 47 0.05
November 47 0.32
December 48 3.03
Overall 566 4.90°
a M

Plutonium-238

Number Total
€ max® of Discharge € maxt
(x 10712 yCumi) Analyses BCiH) {x 10°*2 yCirml)
0.005 £ 0.0005 47 0.01 0.00007 £ 0.0000%
0.001 1 0.0001 47 0.00 0.00002 £ 0.00001
0.001 £ 0.000% 47 0.00 0.00002 £ 0.00001
0.001 £ 0.0001 47 0.01 0.00005 £ 0.00001
0.001 1 0.0001 47 0.00 0.00002 £ 0.0000%
0.001 1 0.0001 47 0.01 0.00009 1 0.00001
0.001 £ 0.0002 a7 0.00 0.00003 £ 0.00003
0.001 1 0.0002 a7 0.00 0.00003 1 0.00001
0.032 £ 0.0096 48 0.00 0.00054 1 0.00021
0.000 £ 0.0000 a7 0.00 0.00002 +0.00001
0.002 1 0.0002 47 0.10 0.00075 1 0.00007
0.145 £ 0.0060 48 0.06 0.00239 £ 0.00032
0.145 £ 0.0060 566 0.22° 0.00239  0.00032

le cor ion.
W
b. Minor discrepancies in total discharge values result from rounding errors in calculations.

Month

January
February
March
Aprit

May

June

July
August
September
October
November
December

Overall

Uranium in Effluent Air at the Rocky Flats Plant in 1989

TABLE 3.1-2

Uranium-233, -234

Number

of

Analyses

BRAGRNRRGRER

4
~

Total
Discharge
(WCi)

0.02
0.08
0.01
-0.02
-0.03
-0.02
0.01
0.17
-0.05
-0.01
0.07
477

5.02°

a. Maximum sample concentration.
b. Minor discrepancies in total discharge values result from rounding errors in the calculations.

Uranium-238
c Number Total
max® of Discharge ¢ max®
(x 102 ycimi) Analyses (uCi) (x 102 yCiimy)
0.00009 £ 0.00007 55 0.13 0.00029 £ 0.00007
0.0011310.00017 55 0.12 0.00041 £ 0.00008
0.00154 +0.00018 55 0.03 0.00019 ¢ 0.00006
0.00013 £0.00012 55 0.06 0.00056 + 0.00009
0.00022 + 0.00007 55 0.00 0.00035 £ 0.00007
0.00024 + 0.00021 55 0.08 0.00005 £ 0.00008
0.00011 £0.00012 55 0.14 0.00052 £ 0.00012
0.00167 £ 0.00024 55 1.70 0.01324 £0.00147
0.00146 + 0.00230 56 0.08 0.02043 £ 0.00353
0.00005 + 0.00012 55 0.08 0.00023 £ 0.00010
0.00071 £ 0.00019 55 0.14 0.00006 £ 0.00009
0.21823 + 0.00691 56 0.05 0.00015 £ 0.00008
0.21823 1 0.00691 662 2.60° 0.02043 ¢+ 0.00353
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original ventilation duciwork 8

tion continued operation.  Air was not recycled into the
worker environment. Workspaces formerly devoted to ura-
nium processing operations were decontaminated and are

aow piedby h and develof and non-d
tive testing of nonradioactive materials.
A follow-up i igation of this suggested re-

sidua! contamination was displaced and leaked past the
HEPA filters during the filter change operations. The
quantity of plutonium associated with thisdischarge was 2.95
nCi(1.09 x 10° Bq) and the quantity of uranium was 4.45 pCi
(1.65 x 10° Bq). Effluent air samples collected following the
period of the filter change until the system was shut down,
were within the ranges typically measured from this exhaust
system.

Approximately 125 filters were changed in the single-stage
system. In-place testing of replaced HEPA filters
revealed improper seals between the HEPA filters and
mounting frames which created a leak path. This leakage was
verified subsequently through laboratory analysis of smear
samples from the down-flow side of the exhaust plenum.
Upon discovering the leakage, the exhaust system was shut
down until corrective repairs could be made. These repairs
are scheduled for 1990 and will involve removing the filter
plenum from service and redirecting the air stream to an

"

alternate filter. The air dampers were closed and the return air
ducts sealed off. Eighty occupants of the building were
relocated and personnel movement to the affected areas was
restricted. Procedural modifications were made to requise
additional contamination surveys immediately following
changes in final stages of HEPA filters.

In September 1989, operation of RFP’s primary plutonium
recovery facility was lish

ded to accomp pgrades to
safety systems and to perform a general cleanup of the
facility. A phased-in restart of the facility began in January
1990. The overall decreases in radionuclide emissions dur-
ing 1989, compared 10 those of 1988, arc a reflection of the
reduced production activities for these fucilities.

Values reported for total quantities of plutonium and uranium
discharged for 1989 vary from the monthly environmental
monitoring reports because of rounding in calculations and
because the annual report includes plutonium-238, -239, and
-240, whereas the monthly repon gives plutonium-239 and
-240. Plutonium-238 represented 4.5% of the total pluto-
nium discharged in 1989.

Americium. Total americium discharged in 1989 was 1.18
pCi(Table 3.1-3). Maximum concentration was 0.033 x
10°7'? pCi/m), observed in samples taken in D b

Americium values were corrected for background radiation,

TABLE 3.1-3
Americium in Effluent Air at the Rocky Flats Plant in 1989
Americium-241
Number Total
of Discharge C max*
Month Analyses ©Ci) {x 102 pCuml).
January 47 0.03 0.00033 1 0.00002
February 47 0.04 0.00010 1 0.00002
March 47 0.07 0.00239 1 0.00035
April 47 0.05 0.00017 1 0.00004
May 47 0.04 0.00013 £ 0.00002
June 47 0.03 0.00007 +0.00001
July 47 0.04 0.00028 £ 0.006004
August 47 0.01 0.00008 £ 0.00002
September 48 0.00 0.00221 £ 0.00047
October 47 0.03 0.00040 £ 0.00005
November 47 0.14 0.00066 £ 0.00008
December 48 0.69 0.03314 £ 0.00459
Overall 566 1.18° 0.03314 £0.00459
a. Maxi pl ation.
b. Minor discrepancies in total discharge vatue result from rounding errors in the calculations.
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TABLE 3.1-4 .
Tritium in Effluent Air at the Rocky Flats Plant in 1989

a. Maximum sample concentration.

Tritium
Number Total
of Discharge € max®
Month Analyses (Ci) {x 1072 yCirml)
January 53 0.00t 197 £ 145
February 54 0.002 166 + 120
March 66 0.007 389 + 220
Apit 65 0.152 14000 ¢ 320
May 64 0.003 65+ 35
June 53 0.001 99+ 10
July 73 0.001 108 £+ 13
August 66 0.006 2735t 34
September 76 0.001 85+ 10
October 84 0.001 64t 6
November 64 0.000 46 7
December 40 0.000 24+ 3
Overall 758 0.177° 14000 + 320

b. Minor discrepancies in total discharge value result from rounding errors in the calculations.

Tritium. Total tritium discharged in 1989 from ventilation
systems in which tritium is routinely measured was 0.177 Ci
(6.48 x 10° Bq) (Table 3.1-4). The maximum tritium concen-
tration of 14000 x 102 pCi/ml (5.18 x.10? Bg/m*) was ob-
served during April from routine operations in a plutonium
production building. The quantity of tritium released during
this sampling period was 0.071 Ci (2.63 x 10° Bq). Each
monthis divided into a series of individual sampling periods.
The sum of discharge for these sampling periods is the total
tritium discharge for the month. Tritium values include a
small, unquantified contribution attributed to natural back-
ground (i.e., non-plant) sources.

Beryllium. Table 3.1-5 presents the beryllium airbome
effluent data for 1989. Total quantity of beryllium dis-
charged from ventilation exhaust systems was 4.94 g and the
maximum concentration was 0.00157 pg/m® observed in
July. These values were not significantly above background
levels associated with the analyses. The beryllium station-
ary-source emission standard is 10 g over a 24-hr period.

The total quantity of beryllium discharged from 1989 varies
from the hly envir ing reports because
the annual report includes values for all 50 exhaust systems,
whereas the monthly report gave discharges for six exhaust
systems on buildings where beryllium is processed. Beryl-
lium discharges are monitored monthly at the remaining 44
locations but are only given in monthly reports if they exceed
a screening level of G.1 g.

RFP ceased using analytical blanks in laboratory analysis to
correct sample beryllium conc ions in September 1989.
Consequently, reported beryllium values measure both
background concentrations and actual emission levels.

Nonradioactive Ambient Air Monitoring

Overview

d4 i 4

Nonr: ive air itoring was in
1989 for total suspended particulates (TSP) and respirable
particulates (< 10 micrometers [pm]). Ambient air particu-
lates are regulated by EPA and CDH under Clean Air Act
Amendments of 1970 and 1977, as defined by the National
Ambient Air Quality Standards (NAAQS) and Colorado Air
Quality Control C ission Ambient Air Standards.
Regulation is based on regional rather than site-specific air
quality parameters. Formerly, EPA particulate standards
(NAAQS) were based on TSP, a measure of total particulate
recovery, regardless of particulate size. The present EPA
standard, referred to as Particulate Matter-10 or PM-10, is
based on respirable particulates, those particles less than or
equal to 10 pm. Final EPA respirable particulate standards
were issued July 1, 1987 (US87a), and reference methods
were issued on October 6 and December 1, 1987. PM-10
samplers at RFP were procured to meet EPA design specifi-
cations.
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Ambient air monitoring at RFP provides baseline informa-
tion on particulate levels. Table 3.1-6 identifies sampling
equipment used for measuring particulates. RFP monitors

. ambient air with both TSP and PM-10 samplers. Concurrent

TSP sampling is conducted at the request of CDH until
changes have been made in state regulations to reflect PM- 10
changes in the federal regulations. TSP and PM-10 samplers
are co-located near the east entrance to RFP. This location is
unobscured by structures, near a traffic zone and generally
downwind from plant buildings. Samplers are operatedonan
EPA sampling schedule of one day per every sixth day. TSP
is d by the EPA refi high-volume air sampling
method.

Results

Particulate data are shown in Table 3.1-7, and current (PM-
10) and former (TSP NAAQS) standards are given in Ap-
pendix D (Table D-2). Highest TSP value recorded in 1989
(24-hr sample) was 80 pg/m* (31% of the former TSP 24-hr
primary standard), and the annual geometric mean value was
53.5 pg/m’ (71% of former TSP primary annual geometric
mean standard). The observed 24-hr maximum for the PM-

10 sampler was 42.5 pg/m® (28% of the Primary 24-hr Stan-
dard) and the annual arithmetic mean was 20.9 pg/m’ (42%
of the Primary Annual Arithmetic Mean).

As part of an ongoing quality assurance program, particulate
analyzers were subjected to an independent flow rate check
on a quarterly basis. Observed flow rates were within £ 5%
of the standard flow device and were within established EPA
guidelines for ambient air particulate monitoring networks
(£ 15%).

Radioactive Ambient Air Monitoring

Overview

Radioactive ambient air samplers monitor airborne disper-
sion of radioactive materials from RFP into the surrounding
envir Samplers are d dinthree categories by
their proximity to the main facilities area. Onsite samplers
(23) are located within RFP, concentrated near the main
facilities area (Figure 3). Perimeter samplers (14) border
RFP along major highways on the north (Highway 128), east

TABLE 3.1-5
Beryllium in Effluent Air at the Rocky Flats Plant in 1989

Beryltium 2
Number Total
of Discharge® © max?

Month Analyses () {ug/m)

January 55 0.154 0.00038

February 55 -0.221 0.00014

March 55 0.020 0.00019

April 55 0.021 0.00017

May 55 0.125 0.00043

June 55 0.371 0.00029

July 55 1.1478 0.00157

August 55 1.073 0.00100

September 56 0.433 0.00110

October 55 0.599 0.00080

November 55 0.635 0.00071

December 56 0.548 0.00064

Overall 662 4.940 0.00157
4. The beryllium stationary-source emission-standard is no more than 10 grams of beryliium over a 24-hour period

under the provisions of subpart C of 40 CFR 61.32(a).

b.  Beginning in June, concentrations and emission values were not corrected for background contribution.
¢ These values are not significantly different from the background associated with the analysis.
d.  Maximum sample concentration.
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TABLE 3.1-6
Ambient Air Monitoring Detection Methods
Detection Methods and

Parameter Analyzer Ranges
PM-10 Wedding PM-10 Sampler
(Particulate Matter
loss than 10
micrometers
in diameter.)

Total Suspended
Particulates (TSP)

Reterence Method (Hi Volume)
24-Hour sampling
(6th-day scheduling)

TABLE 3.1-7
Ambient Air Quality Data for Nonradioactive Particulates at the Rocky Flats Plant in 1989
nded Particulate: uo/m?®
Total Number of Samples, “A™ 62.0
Total Number of Samples, “B™® 61.0

Annual Geometric Mean, Sampler “A* 53.5
Annual Geometric Mean, Sampler “B” 51.7
Standard Deviation, Sampler “A* 179
Standard Deviation, Sampler *B* 22.1
Observed 24-Hour Maximum, “A” 78.9
Observed 24-Hour Maximum, “B* 80.1.

Second Highest Maximum, “A” 70.2
Second Highest Maximum, *B” 74.9

Lowest Observed Value, *A” 16.5
Lowest Observed Value, “B" 122

Regpirable Particulates (PM-10) ya/m®
Total Number of Samples, “C™ 60.0
Total Number of Samples, *D™ 59.0

Annual Arithmetic Mean, “C° 20.9
Annual Arithmetic Mean, “D* 18.5

Observed 24-Hour Maximum, *C* 425
Observed 24-Hour Maximum, “D* 40.9

Second Highest Maximum, “C” 40.2
Second Highest Maximum, “D" 395

Primary ambient air TSP particulate sampler; reporting unit.
Co-located duplicate TSP sampler.
Primary ambient air PM-10 sampler.
Co-tocated duplicate PM-10 sampler.
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Figure 3
Location of Onsite and Perimeter Ambient Air Samplers at the Rocky Flats Plant in 1989

LEGEND

12 to 4 mden) diatam

(Indiana Street), south (Highway 72) and west (Highway 93)

(Figure 3). Community samplers (14) are located in metro-
politan areas adjacent to RFP (Figure 4). Samplers operate

i ly ata ic flow rate of approximately 12
liters per second (Vs) (25 cubic feet per minute {fi*/min]),
collecting air particulates on 20 x 25-cm (8 x 10-in) fiberglass
filters. Manufacturer’s test specifications rate this filter
media to be 99.97% cfficient for relevant particle sizes under
conditions typically d in routine ambient air
sampling (SC82).

Filters were collected biweekly from onsite samplers and
analyzed for total long-lived alpha activity. If results ex-
ceeded the RFP guide of 10x 10" pCi/mi (3.7 x 10 Bg/m?),
specific plutonium analysis was performed. No values ex-
cceded the RFP guide in 1989. Routine phttenium analyses
were performed biweekly for five unsite son.plers that his-
torically have shown highest total long-lived ipha activity.
Starting January 1990, all onsite ambient air samples were
analyzed monthly for plutonium-239 and -240. Filters from
perimeter and community samplers are collected biweekly,
composited by location and analyzed monthly for plutonium.

29

Figure 4
Location of Ambient Air Samplers in Communities Near the
Rocky Flats Plant in 1989
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TABLE 3.1-8 Results
Plutonium Concentrations for Onsite Ambient Air Samplers at the Rocky Flats Plant in 1989°
Standard Percent Plutc?nium conccntmtit.)ns for onsite, perimeter and com- | D-3), Overall mean plutonium concentrations for perimeter
Number of Concentration (x10°'S yCi/ml)®< Deviation of DCG? munity samplers are given in Tables 3.1-8, 9 and 10, re- | andcommunity samplers were each 0.001 x 10" yCifml (3.7

spectively. Overall mean plutonium concentration foronsite | x 10+ Bg/m’). These values were less than 0.006% of offsite

Station Samples C min € max ¢ mean (Cstd) (®.mean) ;
s:;.mhilcx:fv.v;s gég’fx 10 "C.'/ml.( 1 .'..36 x 10 Bq/m’). 1.8% | DCG for perimeter and community samplers. Differencesin
S5 23 0022 0.307 0079 0.080 0.394 of the o™l or plutonium in air (Appendix D, Table | percent of DCG resulted from rounding values in raw data.
S-6 26 0.017 2610 0.450 0.727 2.249
S-7 26 0.030 1.119 0.328 0.291 1.638
S-8 25 0.031 1.211 0.456 - 0389 2.282 TABLE 3.1-10 . I
S99 26 0.058 1.602 0.500 0.420 2.499 : , : '
) ‘ Plutonium Concentrations for Community Ambient Air Samplers in 1989
Qverall 126 0.017 2.610 0.367 0.450 1.837
a. Air-sampling stations S-5, S-6, -7, S-8 and S-9 are located in areas whera the potential for elevated airbome Standard Percent
radioactivity is greatest (see Figure 3). ) Number of Concentration (x10'% pCi/mi)s® Deviation of DCG®
b. Concentrationg reflect monthly composites of biweekly station concentrations. € min=minimum composited Station Samples ¢ min CM . ®mean (€ std) (¢ mean)
concentration; © max=maximum composited concentration; * mean=mean compesited concentration. I
¢. To obtain the proper concentration, multiply the numbers listed in the table by 1 x 10" yCirm!. For example, the
T T 0.5 was 0.070 X o4 pCimi, Y ! §-51 Marshall 12 -0.001 0.002 0.001 0.001 0.004
. . . . ) . . $-52 Jetico Airport 12 0.000 0.025 0.003 0.007 0.015
d. Theinterim standard c:m:ulaled Derived Concentration Guide (DCG) for inhalation of class W plutoriium by members S-53 Superior 9 -0.000 .
of the public is 20 x 10"~ pCifml (Appendix D). Protection standards for members of the public are applicable for - 0.007 0.001 0.002 0.005
offsite locations. All locations in this table are on Rocky Flats Plant Property. DCGs for the public are presented here S-54 Boulder 1 0.000 0.003 0.001 0.001 0.005
for comparison purposes only. : $-55 Latayette - 12 0.000 0.004 0.001 0.001 0.003
§-56 Broomfietd 10 0.000 0.003 0.001 0.001 0.005
TABLE 3'1 -9 $-57 Walnut Creek 12 -0.003 0.003 0.001 0.002 0.003
. . - . . . . $-58 Wagner 10 -0.001 0.003 0.001 0.001 0.006
Plutonium Concentrations for Rocky Flats Plant Perimeter Ambient Air Samplers in 1989 $-59 Leyden 12 0.000 0.003 0.001 oo 20
Standard Percent S-60 Westminster 11 -0.001 0:004 0:001 0.002 0.0gg
Number of Concentration {x10"'*® yCi/ml)2® Deviation of DCG® $-61 Denver 11 -0.001 0.004 0.001 0‘002 0.005
Slaion  Samples © min © max ¢ mean (std) (¢ mean) S-62Golden 12 -0.001 0.003 0.001 0.001 0.004
S-68 Lakeview Pointe 12 0.000 0.004 0.001 0.001 0.006
531 12 -0.001 - 0004 . 0001 0.001 0.005 §-73CottonCreek 10 -0.001 0.002 0.000 0.001 0.002
S-32 9 0.000 0.004 0.001 0.001 0.005 :
$-33 12 -0.001 0.001 0.000 0.001 0.001 Overall . 156 -0.003 0.025 0.001 0.002 0.005
S-34 12 -0.000 0.009 0.002 0.003 0.009
§-35 .12 -0.001 0.002 0.001 0.001 0.004
S-36 1 0.000 0.008 0.002 0.002 0.009 & Concentrations reflect monthly composites of filters by station locations. C min=minimum composited concentration;
S-37 12 0.000 0.006 0.003 0.002 0.015 © max=maximum composited cor ion; © mean= ) composited concentration '
S-38 12 0.000 0.005 0.002 0.001 0.009 . '
S-39 12 -0.001 0.006 0.001 0.002 0.005 b To obtain the proper concentration, muliply the numbers listed In the table by 1 x 10m"'S yCumi. For example, the
S-40 10 0.000 0.002 0.001 0.001 0.004 mean concentration at Marshall was 0.001 x 10°'® yCi/ml, '
S-41 10 0.000 0.008 0.002 0.003 0.011 .
S-42 12 -0.000 0.003 0.001 0.001 0.004 . .
s-43 12 0,001 0.002 0.000 0.001 0.002 c. :‘?;Onllz:dm'standard calculated t.:‘f;sne.Denved Con.centrallr.')n Guide (DCG) for inhalation of class W plutonium by
S-44 12 -0.001 0.005 0.001 0.002 0.004 rs of the public is 20 x 107" yC/m! (Appendix D). Difterences in percent of DCG for the same reported mean
concentration are the result of rounding differences utilizing raw data.
Overall 160 -0.001 0.009 0.001 0.002 0.006
a. goncentra!ions reflect monthly composites of filters by station locations. € min=minimum composited concentration;
max=maximum composited concentration; ¢ mean=mean composited concentration.
b. - To obtain the proper concentration, myltiply the numbers listed in the table by x 1078 yCml. For example, the mean
concentration at S-31 was 0.001 x 10°*° pCirmi.
¢. The interim standard calcutated Derived Concentration Guide (DCG) for inhalation of class W plutonium by members
of the public is 20 x 10°"° yCiml (Appendix D). Differences in percent of DCG for the same reported mean
concentration result from rounding differences utilizing raw data. .
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i
! Rocky Flats Plant Surface Water Prio.r 10 1979, lrcalc.d sanitary waste water was discharged
e o offsite through holding Ponds B-1 through B-4. From 1979
Monlto"ng through 1989, this water was routed directly to Pond B-3
. where it was held and then spray irrigated onto the RFP buffer
: Overview zone areas as weather permitted. Pond B-$ serves as over-
flow capacity for Pond B-3 in the event of excess surface
Surface water management at RFP focuses on three drainage sunoff or inability to spray irrigate.
. tems that i ff from th in faciliti X
H g::hmsl . 8::“ tve '“'::nhm',“ © m)nm dc:l':allc:c::rcizl Woman Creek. Woman Creck flows across the south side
offsite discharges allowing water testing and, if necessary, of RFP through the south drainage ba?-m ,(F's“m 3). This
. treatment to meet quality standards, creek flows through surface water monitoring Pond C-1 and
' then, after bypassing Pond C-2, discharges offsite. Surface
! North Walnut Creek. North Walnut Creck receives surface | Mnff from the south side of the RFP munufacturing areas is
water runoff from the north side of the main facilities area collected in an interceptor ditch. The interceptor ditch also
(Figure 5). Ponds A-1 and A-2 are isolated from North collects runoff from a spray irrigation ficld. Flow from this
Walnut Creck by valves that divert runoff via a surface ditch is routed to surface water control Pond C-2, where the
pipeline intoPond A-3. Inthe past, these ponds were used for water is impounded and analyzed before discharge.
storage and ration of laundry water. This practice was . . .
discoiﬁnuz;vizpowsz). Ponds /?-ll and A-2 cllJm'emly are Prior to discharge from Ponds A-4, B-5, and C-2, water is
! d1o control ible chemical spills into the North split-sampled with CDH and analyzed at independent EPA
Walnut Creek drai ;e basin. Runoff into these ponds is I'.Cgislc.rcd labs. .Dischargcs are n{onhom{ for pmclcrs
! dis 4 of through natural evaporation and enhanced by listed in Appendix D (Table D-4) in compliance with EPA
: spraying water through fog nozzles over the surface of the National Pollutant Discharge Elimination System (NPDES)
is. Excess water that does not evaporate is re-collected permit limitations. In addition, water quality must meet
' by the ponds. Holding Pond A-3 on North Walnut Creek is porary N ptec on July. m_' |98?, by the Colo-
used to im § surface runoff for analysis prior to dis- rado Water Quality Control Commission prior to release.
charge. Pond A4 islocated farther downstream and provides These standards arc listed in Appendix D (Tubles D-5a
, secondary monitoring and control during normal flow and through D-5¢). In 1989, a new protocol was developed for
flood conditions. discharges from Ponds A-4, B-5, und C-2. Samples are taken
" and split for anatysis by CDH and EG&G Rocky Flats, Inc.
South Walnut Creek. South Walnut Creek receives surface Water is not relcased until CDH has assessed the results of
water runoff from the central portion of the main facilities analytical sampling.
arca (Figure 5). This water is diverted past Ponds B-1, B-2, N N
and B-3 via a culvert system to Pond B-4 and then to flood Multiple samples were taken of discharges from Ponds A-4,
control Pond B-5 where the water is impounded for analysis B-5,andC-2 du.nng 24-hr mp le pcno.ds and compo s'fefi for
prior to controlled offsite discharge. Pond B-$ discharges weekly analys}s of .p.lulomum,'urunlum.. and americium.
into South Walnut Creek. Pond B-4 is a flow-though pond Weekly analysis of tritium, pH, nitrate (as nitrogen), and non-
with no operational bl § “aginuits volatile suspended solids were done afso. Discharges from
) © d Pond C-1 and flow from Walnut Creek near its intersection
Ponds B-1 ani ;. - . WNe ventral drainage, are with Indiana Stseet were sumpled ina similar Daily
reserved as backup control ponds. These ponds ¢un be 'uscd samples from Pond C- t and Walnut Creek were analyzed for
to retain chemical spills, surfuce water runoff, or treated tritium and then composited into weck.ly samples for pluto-
sanitary waste water. nium, uranium, and americium analysis.
2 33
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Figure 5
Holding Ponds and Liguid Effluent Water Courses at the Rocky Flats Plant

Results

Nonradiotogical Monitoring. Annual average concentra-

Radiological Monitoring. C ions of pl

uranium, americium, and tritium in water samples from the
outfalls of Ponds A-4, B-§,C-1,C-2, and from Walnut Creek
at Indiana Street are p d in Tables 3.2-2 and 3.2-3.

tions of chemical and biological constituents d in

" surface water effluent samples collected from Ponds A-3, A-
4, B-3. B-5, and C-2 are presented in Table 3.2-1. These
concentrations are indicative of the overall quality of effluent
discharges. Certain discharges must meet NPDES permit
monitoring and compliance limitations described in Appen-
dix D(Table D-4). There werenoexceedancesof the NPDES
permit in 1989.

Waste liquids containing PCBs and low levels of radioactiv-
ity are stored in approved storage facilities at RFP. These
wastes were g d during a former ci p and
removal program that was completed during 1989 (Section
2.0, "Compliance Summary"). Moenitoring for PCBs in
downstream waters during 1989 showed no concentrations in

. excess of the laboratory minimum analytical detection limit
of approximately 1 ppb.

Monitoring conducted in compliance with temporary stan-
dards adopted by CDH detected trace quantities of Atrazine
and Simazine in Ponds A-4, B-5 and C-2. These herbicides
were introduced through a vegetation contro} program at
RFP. Use of both herbicides was discontinued in August
1989. Although no drinking water standards for these herbi-
cides had been finalized, RFP elected to carbon filter the
affected waters to remove Atrazine and Simazine residue
before discharge. Further di of resid is
contained in Section 2.0, "Compliance Summary.”

Mean plutonium, uranium, americium, and tritium concen-
trations at all sample locations were less than 1.28% of
applicable DCGs (Appendix D, Table D-3).

The annual lative total amount of pl

and americivm discharged to offsite waters during the year
was calculated using each individual discharge concentration
and flow measurement. During 1989, cumulative discharge
amounts were:

A4 B:S Cc2

Pu- Ci (Bq)

117 x 107 4.39x10% 1.12x 10

(2.87x 10%) (1.62x 10° (4.14x 104
U-Ci (Bg)

6.51x 10% 3.47x 10* 3.93x 10°

(2.41x10") (128 x 10" (1.45x10%)
Am-Ci (Bg)

5.92x 107 1.77x 10¢ 2.16x 107

(2.19x 10 (655x 104 (7.99x 10%)
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Number of

Parameters Anavses

c

pH, standard units

Nitrate as N, mgAl

Total Suspended Solids, mg/

Total Residual Chlorine, mg/t

Total Chromium, mg/

Total Phosphorus, mgh

Facal Coliform, #/100 m}

Biochemical Oxygen Demand
(BOD,), mg/

]

pH, standard units 13 7.0
Nitrate as N, mgA 13 2.30

Rischarge 003°

.k ok d b s -
a aaaaaaa

Discharge 004°

]

Discharge 005
pH, standard units

56 7.0

Nitrate as N, mg/l 56 0.18
Nonvolatile

Suspended Solids, mg/! 56 0

C

pH, standard units 82 6.0
Nitrate as N, mg/ 82 <0.02
Nonvolatile

Suspended Solids, mgA 79 0
pH, standard units 18 7.0
Nitrate as N, mg/ 18 <0.02
Nonvotatile

Suspended Solids, mg/ 18 0

a. NPDES permit limitations are presented in Appendix D.
b. Cminimum = minimum measured concentration; C

C minimum®

TABLE 3.2-1
Annual Average Concentrations of Chemical and Biological Constituents in Surface Water
Effluents* at the Rocky Flats Plant in 1989

a aeaaaaa

7.9
429

During 1989, there were no discharges from the Reverse Osmoasis Pilot Plant.

During 1989, there were no discharges from the Reverse Osmosis Plant.

8.2
7.80

4

83

257

236

79

1.43

26

€ maximum®

C mean®

64
714
0
0.05
0.011
0.50
780/100m}
264

N/A
3.29

N/A
1.80

0.61
N/A

0.93

NA
<0.49

ed ation; Cmean = mean

measured concentration.

001 - Pond B-3

002 - Pond A-3

003 - Reverse Osmosis Pilot Plant
004 - Reverse Osmosis Plant

005 - Pond A-4

006 - Pond B-5

007 - Pond C-2

c. The Environmental Protection Agency NPDES discharge permit defines the discharge locations as follows:

Minimum and maximum not reported because there was only one day of flow and one data set.
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TABLE 3.2-2
Plutonium, Uranium, and Americium Concentrations in Surface Water Effluents at the
Rocky Flats Plant in 1989
) Number of Percent of
Location Apavses  Cminmum® ¢ Cmadmum®¢  Cmean®?  DCG (Cmean)

Pilutonlum Concentration (x 10 pCl/mi)°

Pond A-4 17 -0.017 ¢ 0.027 0.053 + 0.046 0.008+ 0.016 0.03
Pond B-5 18 -0.018 & 0.027 0354+ 0.082 0.003: 0.010 0.01
Pond C-1 a7 -0.021 1+ 0.030 0.070 £+ 0.040 0.011 3+ 0.006 0.04
Pond C-2 4 -0.007 1+ 0.028 0.046 + 0.037 0.019+ 0.018 0.06
Walnut Creek

at Indiana Street 25 -0.015 + 0.028 0.087 + 0.032 0.019+ 0.005 0.06

Uranium Concentration (x 10* uCi/ml)°

Pond A-4 . 17 448 1 031 8.78 + 048 641 + 0.12 1.28
Pond B-5 18 0.44 + 0.17 518 + 0.36 258 + 0.07 0.52
Pond C-1 37 020 +0.17° 500 + 0.42 1.55 + 0.32 0.31
Pond C-2 4 1.08 + 0.14 2.78 + 0.25 154 + 0.09 0.31
Walnut Creek

at Indiana Street 25 1.55 4+ 0.16 882 & 0.50 462 ¢ 0.08 0.92

. Americlum Concentration (x 10* yCl/mf)°

Pond A-4 17 -0.026 + 0.030 0.109 + 0.037 0.006 + 0.008 0.02
Pond B-5 18 -0.020 + 0.027 0.064 + 0.035 0.013 + 0.008 0.04
Pond C-1 37 -0.003 &+ 0.024 0.075+ 0.014 0.009 + 0.006 0.03
Pond C-2 4 -0.009 + 0.024 0.044 + 0.034 0.003 + 0.016 0.01
Walnut Creek

at Indiana Street 25 -0.021 + 0.027 0.121 + 0038 0.012+ 0.004 0.04

a. © minimum= minimum measured concentration; © maximum = maximum measured concentration. For

and flow at Walnut Creek at Indiana Street, mean refers to volume weighted averages.
b. Radiochemically determined as plutonium-239 and -240. The interim standard calculated Derived

(Appendix D).
uranium in water available to members of the public is 500 X 10° HCi/ml (Appendix D).
water available 1o members of the public is 30 X 10° uCi/ml (Appendix D).

e. Calculated as 1.96 standard deviatons of the mean.
Calculated as 1.96 standard deviations of the individual measurement.
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Indiana Street,

a0

Pond C-1, © mean refers to calculated mean concentration. Due to intermittent flow meter operations at
Pond C-1 during 1989, a volume weighted average was not possible to calculate. For Ponds A-4, B-S, C-2

Concentration Guide (DCG) for plutonium in water available to members of the public is 30 X 10¢ pCi/ml
¢. Radiochemically determined as uranium-233, -234, and -238. The interim standard calculated DCG for

d. Radiochemically determined as americium-241. The interim standard calculated DCG for americium in

TABLE 3.2-3
Tritium Concentrations in Surface Water Effluents at the Rocky Flats Plant in 1989
) Number of Tritium Concentration (x 109 wCimyb Percent of

Lecation Anatyses  Cpminimum@. ¢ Cmaximum®¢  Cmean®d  DCG (Cmean)
Pond A-4 55 -470 + 400 140 + 110. -20 + 50 0.000
Pond B-5 75 -590 + 500 210 4 330 -50 + 40 0.000
Pond C-1 37 -440 + 320 400 + 390 30 £ 50 0.002
Pond C-2 19 -390 + 400 260 + 420 10 + 60 0.0005
Wainut Creek .

at Indiana Street 75 -440 + 420 500 + 510 0460 0.000
a. € minimum = minimum measured concentration; € ime i measured concentration. For Pond C-1,

€ mean refers to calculated mean concentration. Due o intermittent flow meter operations at Pond C-1 during 1989,
avolume welghésd average was not possible to calculate. For Ponds A-4, B-5, C-2 and flow at Walnut Creek at
mean rofers to volume weighted averages.

b. The interim standard calculated Derived Concentration Guide (DCG) for tritium in water available to the membars of
the public is 2,000,000 x 10-9 mCi/ml (Appendix D).
Calculated as 1.96 standard deviations of the individual measurement.
Calculated as 1.96 standard deviations of the mean.

Tritium concentrations in water discharged from these ponds
were within range of background concentrations. Therefore,
lative discharge were not calculated

During 1989, RFP raw water supply was obtained from
Ralston Reservoir and from the South Boulder Diversion
Canal. Ralston Reservoir water usually contains more natu-
ral uranium radioactivity than the water flowing from the
South Boulder Diversion Canal. During the year, uranium
analyses were performed monthly on samples of RFP raw
water. Ci ions are presented in Table 3.2-4. Average
uranium concentration was 0.99 x 10°pCi/m! (0.04 Bq/1) or
0.001 pg/ml. Plutonium, americium, and tritium analysis
results are also presented in this table. The average concen-
ions for these p were 0.007 x 10°pCi/ml (2.59
x10*Bg/1),0.000x 10°uCi/mi(0.00 Bq/1), and 30x 10°pCi/
ml (1.11 Bgfl), respectively. These values can be used for
comparison with the values measured in the RFP down-
stream discharge locations (Tables 3.2-2 and 3.2-3).

Community Water Monitoring

Overview

C ity water itoring includes sampling and analy-
sis of public water supplies and tap water from several
surrounding communities. Only Great Western Reservoir,

RFPdrainage systems. The city of Federal Heights purchases
a portion of their water supply from the city of Westminster.
Weekly samples were collected and composited into a monthly
sample, and analyses were performed for plutonium, ura-
nium, and americium concentrations. Tritium and nitrate (as
N) analyses were conducted on weekly grab samples.

Also, annual background samples were collected from three
regional reservoirs: Ralston, Dillon and Boulder and from
South Boulder Diversion Canal at distances ranging from 1.6to
96 km (1 to 60 mi) from RFP. Samples were collected to
determine background levels for plutonium, uranium, ameri-
cium, and tritium in water.

Drinking water from Boulder, Broomfield, and Westminster
was collected weekly, composited monthly and analyzed for
plutonium, uranium, and aniericium. Analyses for tritium
were performed weekly. Quarterly tup water samples were
11 d from the ities of Arvada, Denver, Golden,
Lafayette, Louisville, and Thomton. These samples were
analyzed for plutonium, uranium, americium, and tritium.

Results

Analyses of regional reservoir and drinking water samples
are given in Tables 3.2-5 and 3.2-6. Plutonium, uranium,
americium, and tritium concentrations for regional resefvoirs
represented 0.55% or less of the DCG. Average plutonivm

ion in Great Westem Reservoir was 0.006 x 10*

£ od

one of the water supplies for the city of B ield, and
Standley Lake Reservoir, a water supply for the cities of
Westminster, Thomton and Northglenn, receive runoff from

pCi/ml (2.22x 10“By/1)(0.20% DCG), which was within the
range of concentrations predicted for Great Western Reser-
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voir in the "Rocky Flats Plant Site Environmental Impact
Statement™ (US80a), based on known low-level plutonium
concentrations in reservoir sediments.

Results of plutonium, usanium, americium, and tritium
analyses for drinking water in nine communities were 0.31%
orless of the applicable DCG. Drinking water standards have
been adopted by the State of Colorado (CO77, CO81) and
EPA (US76a) for alpha-emitting radionuclides (15 x 10°
pCi/ml [5.55 x 10~ Bq/1]) and for tritium (20,000x 10°pCi/
m! [7.4 x 10? Bq/l]). These standards exclude uranium and

radon. During 1989, the sum of the average concentrations
of plutonium'and americium (alpha-emitting radionuclides)
for each community tap water location was 0.024 x 107 pCi/
ml(8.88 x 10 Bg/l) or less. This value was 0.16% of the State
of Colorado and EPA drinking water standards for alpha
activity. Average tritium concentration in Great Western
Reservoir, Standley Lake, and in all community tap water
samples was 130 x 10°pCi/mi (4.81 Bq/1) or less. That value
was typical of background tritium concentrations in Colo-
rado and is less than 0.01% of the State of Colorado and EPA
drinking water standard for tritium (CO81,US76a).
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TABLE 3.2-4
Plutonium, Uranium, Americium, and Tritium Concentrations in the
Rocky Flats Plant Raw Water Supply in 1989

Number of . Percent of
Location Analyses’ € minimum® 9 € maximym® 9 Cmean~" DCG (¢ mean)
Plutonium Concentration (x 10° pCl/ml)"
Rocky Flats
Raw Water 12 -0.02t4 0.030 0.065 + 0.034 0.007 3 0.013 0.023
Uranium Concentration (x 10 yClmi)°
Rocky Flats
Raw Water 12 0.31 3 0.08 264 4018 099 + 0.1 3.3
Americium Concentration (x 10°® pCumi)°
Rocky Flats
Raw Water 12 -0.0264 0.027 0.029 + 0.026 0.000 4 0.008 0.0
Tritium Concentration (x 10 pCi/mi)*
Rocky Flats '
Raw Water 12 280 4+ 290 200 3 440 30 + 90 0.002
a. € minimumsminimum measured concentration; € maximum-maximum ed concentration; € mean:
cakulated concentration.

b. Radiochemically determined as plutonium-238 and -240. The interim standard calculated Derived Concentration Guide
{DCG) for plutonium in water available to members of the public is 30x1 0°® pCuml (Appendix D).

c. Radiochemically determined as uranium-233, -234 and -238. The interim standard calculated DCG for uranium in water
available to members of the public is 500x10*° pCi/mi (Appendix D).

d. Radiochemically determined as amaricium-241. The interim standard calcutated DCG for americium in water available
to members of the public is 30x10® pCi/mi (Appendix D).

e. The interim standard calculated DCG for tritium in water available to members of the public is 2,000,000x1 0° uCuml
{Appendix D).

1. Source of Raw Water: Ralston Reservoir and South Boulder Diversion Canal.

9. - Calculated as 1.96 standard deviations of the individual measurement.

h. Calculated as 1.96 standard deviations of the mean.
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TABLE 3.2-5 .
Americium and Tritium Concentrations in Public Water Supplies Near the
Rocky Flats Plant in 1989 ’
Number ot : Percent of

Location Analyses € minimum® ¢ ¢ maximum® € mean* ¢ DCG
Reservolr Americium Concentration (x 10”° yCt/mt)°

Boulder 1 -00034+ 0.029 -0.003 + 0.029 00034+ 0.029
Dilion 1 0.012¢ 0028 0012+ 0.028 -0.012¢ 0029
Great Western 12 0003+ 0.006 0025%+ 0012 00053 0.005
Ralston 1 00233+ 0032 0.023 ¢ 0.032 00233 0032
South Boulder

Diversion Canal 1 -00193 0.027 -0.019 3 0027 -0.019¢ 0.027
Standley 12 0005+ 0008 0026+ 0.008 00053 0.005
Orinking Water

Arvada 4 00023 0032 0041 3+ 0031 00214+ 0018
Boulder 12 0.0133: 0.031 0015¢ 0.029 0.003+ 0004
Broomfield 12 -0.0104 003t 0.021 3 0.007 00033 0.004
Denver 4 -0.011 3+ 0.024 0053+ 0.037 0024+ 0.033
Golden 4 0.025¢ 0.031 0039+ 0030 00043+ 0.028
Lafayette 4 00173 0029 0026+ 0028 0008: 0.019
Louisville 4 00133 0.025 00333+ 0.034 0.007+ 0.020
Thomton 4 00153 0028 0016 4 0028 00043 0.013
Westminster 12 0005¢ 0.007 0.066 ¢ 0.031 0.006 ¢+ 0.011
Raservolr Tritium Concentration (x 10°° yCi/mi)®

Boulder 1 -10 3 290 -10 1 290 -10 + 290
Difion 1 0 + 290 1] 1 290 0 1+ 290
Great Western 51 -440 + 400 230 + 510 10 + 30
Ralston 1 40 3 150 40 4150 40 3 150
South Boulder

Diversion Canal 1 -40 + 290 -40 1 290 -40 3 280
Standiey 51 330 3 400 300 3 430 0 1150
Drinking Water
Arvada 4 40 4 100 210 4290 110 3 100
Boulder 51 470 3 510 200 & 300 0 : 40
Broomfigkd 49 480 3 390 420 3530 10 : 40
Denver 4 -90 + 330 -10 + 100 -50 + 30
Goiden 4 420 3 330 80 3100 20 : 80
Lafayette 4 30 3 100 210 3 400 50 3 110
Louisville 4 20 3 100 290 3 400 130 1 140
Thomton 4 120 & 400 90 3100 10 1 100
Westminster 51 560 3 500 470 3520 30+ 50

a. © minimum = minimum measured concentration; © maximum = maximum measured concentration; ©mean = mean

oan

calculated concentration.
Radiochemically determined as americium-241. The interim standard calculated Derived Concentration Guide {DCG)
for ricium in water available to bers of the public is 30 x 10°° wCi/mi (Appendix D, Table D-3).
Calculated as 1.96 standard deviations of the individual measurements.

Calculated as 1.96 standard deviations of the mean. .
The interim standard calculated DCG for tritium in water available to members of the public is 2,000,000 X 10* yCl/m!
{Appendix D, Table D-3).
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Location

Reservolr

Boulder

Dillon

Great Western

Ralston

South Boulder
Diversion Canal

Standley

Drinking Water
ada

Golden
Lafayette
Louisville
Thomton
Westminster

Reservolr

Boulder

Dillon

Greal Western

Raiston

South Boulder
Diversion Canal

Standley

Drinking Water
Arvada

Boulder
Broomfield
Denver

Golden
Lafayette
Louisville
Thornton
Westminster

c

! jum in water

®sap
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TABLE 3.2-6
Plutonium and Uranium Concentrations in Public Water Supplies Near the
Rocky Flats Plant'in 1989
Percent of
© minimum®* ¢ ¢ maximum® ¢ DCG (®mean)
Plutonlum Concentration (x 10° uCIImI)"
0.000 & 0.031 0.000 1 0.031 0.000
-0.007 3 0.029 -0.007 4 0.029 0.000
-0.003 3 0.006 0.061 £ 0.038 0.020
0.002 3 0.030 0.002 4 0.030 0.006
0.053 ¢ 0.039 0.053 ¢ 0.039 0.177
-0.009 ¢ 0.029 0.004 3 0.007 0.000
4 -0.017 £ 0.030 0.031 £ 0.033 0.010
12 -0.004 3 0.007 0.009 ¢ 0.008 0.003
12 -0.009 ¢ 0.028 0.006 3 0.013 0.000
4 -0.008 ¢ 0.028 0.002 3 0.036 0.000
4 0.018 3 0.030 0.007 3 0.031 0.000
4 -0.012 4 0.028 0.004 1 0.034 0.000
4 -0.018 ¢ 0.034 . 0.002 4 0.033 0.000
4 0.003 3 0.031 0.008 3 0.031 0.006
12 -0.016 ¢ 0.027 0.008 3 0.008 0.000
Uranium Concentration (x 10° pC/mi)*
-0.08 1 0.06 -0.08 3 0.06 0.00
0.65 3 0.09 0.65 £0.09 0.13
0.88 3 0.14 2.03 023 0.27
275 1016 275 10.16 055
0.25 3 0.07 0.25 30.07 0.05
105 1015 344 3020 0.34
4 -0.08 £ 0.08 0.67 0.2 0.09
12 -0.10 ¢ 0.06 075 1018 . 0.05
12 032 ¢0.11 158 +0.20 0.19
4 013 3 0.1 0.89 30.18 0.14
4 0.14 3 0.10 1.66 10.20 0.16
4 -0.06 ¢ 0.08 024 ;0.16 0.02
4 -0.02 + 0.07 0.19 s 0.1 0.02
4 0.89 10.09 245 3028 0.31
12 0.26 3 0.1 132 3 0.11 0.14

a. "~ minimum = minimum measured concentration; € maximum = maximum measured concentration; € mean = mean
calcutated concentration.

b. Radiochemically determined as plutonium-239 and -240. The calculated Derived Concentration Guide (DCG}) for

p bers of the public is 30 x 10" uCml (Appendix D, Table D-3).

Calculated as 1.96 standard deviations of the individual measurements.
Calculated as 1.96 standard deviations of the mean.
Radiochemically determined as uranium-233, -234, and -238. The calculated DCG for uranium in water avaitable to
members of the public is 500 x 10° pCiyml {(Appendix D, Table D-3).

GROUND WATER
MONITORING

P. F. FOLGER, B. R. LEWIS

Overview

a: 1id,

Ground water itoring for r and other pa-
has been conducted at RFP since 1960. Changes

Hydrogeology

Two ground water flow systems exist at RFP; a shallow
unconfined system in the Rocky Flats Alluvium and shallow

have occurred in recent years as envi 1 reg;

have evolved and expanded. These changes have i ified
characterization and assessment of ground water through
installation of additional monitoring wells, analysis of ad-
ditional analytes, and improvements in guality assurance.
The ground water program now consists of 346 monitoring
wells. Objectives of this program are: 1) to assess impacts on
ground water quality from past and current operations at
RFP; 2) to ensure compliance with federal, state, and local
regulations; 3) to identify rends in ground water quality; and
4) to implement ground water protection and management

strategies.

paleoch 1 found i diately b h the alluvium, and
a confined system found in the deeper sandstone units of the
Arapahoe and Laramie formations. ,

The Rocky Flats Alluvium lies directly beneath plant fa-
cilities and provides 8 gravelly cover on top of a bedrock
pediment, varying in thickness of up to 31 m (100 ft) west of
RFP and thinning to the east where it mostly becomes
nonexistent (Figure 6). The saturated thickness of the Rocky
Flats Alluvium is very seasonal with sizable areas becoming
unsaturated during the late summer and winter months.
Ground water flow is generally to the east in the alluvium.

\ ROCKY FLATS PLANT SITE Qrt

;/ 7y // 7 %
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4

Sandstone Lenses in the Arapahoe Formation

tndiana Street
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A3 Atapaho Formaton
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Formasan
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Figure 6
Generalized Cross Section of the Stratigraphy Underlying the Rocky Fluis Plant.
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However, localized directions may be toward the drainages
or controfled by the eroded surface of the bedrock. Flow

(Figure 7). Table 3.3-1 shows the breakdown of monitoring
wellsinstalled before and during 1989 by area. Ground water
les are collected quarterly and analyzed for the param-

directions in the shallow paleochannel are ¢ lled by
channel morphotogy and surrounding aquitard lithologies
but are genemlly to lhe east Deeper, unconfined conditions
occurinthe bedrock. These areas donot
contribute a significant quanmy of ground water. Ground
water flow in the lower, confined system foundin the Arapa-
hoe and Laramie formations is generally toward the east.

Geologic formations undergoing environmental investiga-
tions for potential contamination are the Rocky Flats Allu-
vium and the Arapahoe and portions of the Laramie forma-
tions. The uppermost sandstone unit of the Arapahoe Forma-
tion is in direct hydraulic connection with the Rocky Flats
Alluvium. Itis in these contact areas where contamination

eters shown in Table 3.3-2. In addition 1o ground water
chemistry, the water level is measured for each well. A
complete round of ground water levels is recorded at the
beginning of each sampling quarter o assess ground water
flow directions. Anadditi 140 pi were lled
within the 384-acre main facnlmes area to help characterize
the ground water flow system (Table 3.3-1). At present,
approximately 20,000 data items are collectedona quarterly
basis from the ground water monitoring network at RFP.

Results

The Interagency Agr (Section 2.0, "Compliance

enters the bedrock. Present hydrogeol d di
suggests there is not an immediate lhrcat of ground water
contamination leaving RFP via the ground water pathway.

Summary”), divides RFPinto ten operable units for study and
cleanup The following section discusses results of ground
water investigations on Operable Units 1, 2 and 3. These

umts have received the hlghest priority in |dcnt|fymg con-

Past investigations have been conducted on the

The other sandstone units within the Arapahoe f iondo
not appear to be of hydmuhc |mponance because of lheu-
vertical separati Further investigations are examining
these other sandstone units.

Monitoring Procedures

A total of 193 wells were installed through 1987, and an
additional 153 wells were added in 1989 to better character-
ize the geology. hydrogeology, and geochemistry of RFP

remaining areas of RFP though not specific to Operable Units
4 through 10. Other future studies will focus on chamclenz-
ing the level and extent of ground water i in
these units.

Ground water investigations and restoration activities at RFP
follow a five-phase plan to 1denl|fy contamination, design

1

and impl pr and i quacy

v

Figure 7
Location of Ground Water Monitoring Wells at the Rocky Flats Plant in 1989
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Total
) Wells installed Wells Installed Numberof Wells

Location In 1989 Before 1989 Installed
Solar Ponds 32
Present Landfill 13 gg g
West Spray Field 8 18 26
Old Process Waste Line 3 2 5
903 Pad — 15 15
Mound —_ 14 14
East Trenches 4 27 31
881 Hillside 3 37 40
Piezometers* 40 _ 40
Background 50 8 58
East Bufer Zone - 14 14
TOTAL 153 193 346

TABLE 3.3-1

Ground Water Monitoring Wells at the Rocky Flats Plant in 1989

a. Piezometers are located at various sites throughout RFP.

-238

TABLE 3.3-2
Parameters Analyzed for Ground Water at the Rocky Flats Plant in 1989
FIELD PARAMETERS METALS
pH CLP* Target Analyte List
Specific Conductance Cesium
Temperature Lithium
Dissolved Oxygen Molybdenum
Strontium
INDICATORS Tin
Total dissolved solids
RADIONU
ANIONS CLIDES
Gross Alpha
Carbonate Gross Beta
Blcart.aonate Uranium -233, -234, -235,
Chioride Americium-241
Sylfate Plutonium -239, -240
N:tratp Strontium-90
Cyanide Cesium-37
Tritium
- ORGANICS Radium-226, -228
CLP® Target Compaunds List
Oil and Grease

a. Contract Laboratory Protocol

e

T vt -

s
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STATE wwy 83

PLANT_ BOUNDARY
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INDIANA STREET

. Figure 8
Location of Ground Water Contamination Areas at the Rocky Flats Plant in 1989

Hall

of restoration actions. This p: lud: blish of
ground water quality standards which are specific to each
operable unit and reflect state and federal requi

ground water system under the 881 Hillside. Figure
8 shows the approximate outline of contaminated ground

water pl on the plantsite, and indi the extent of
atO.U.1.C ions of the most

Operable Units 1, 2 and 3 are in various stages of i ig
tion and restoration. No specific standards have been estab-
lished for these operable units although possible limits have
"been identified pursuant to the CERCLA requirements that
remedial actions comply with applicable or relevant and
appropriate (ARAR) federal laws or more stringent p I

organic contaminants at O.U.1, trichloroethene (TCE),
tetrachloroethene (PCE), and 1,1,1 trichloroethane (1,1,1,
TCA) range up to 11,000 pg/l, 5,900 pg/, and 15,000 pgA,

pectively, in samp d during 1989. However,

gated state laws. In addition, the Colorado Water Quality
Control Commission held an informational hearing on Feb-
ruary 6, 1990, to receive testimony for determining the need
to prep: gulations g, ing sit ific classifications
and standards for ground water protection in the vicinity of
RFP.

Operable Unit 1 (0.U.1)
881 Hillside

Information on ground waterquality at O.U.1 was reportedin
the document "Draft Phase 111 RI/FF'S Work Plan, Rocky Flats
Plant, 881 Hillside Area Operable Unit No. 1" (R190). Vola-
tile organic compound (VOC) contamination exists in the

ions of this magnitude are very limited in extent.
Maximum values for volatile organic p occurred
within the boundaries of the solid waste management units
(SWMU) 119.1 and 119.2 (Figure 9). These areas were used
for barrel waste storage from 1967 to 1972. Concentrations
of VOCs diminished rapidly downgradient of SWMU 119.1
and 119.2 to or below detection limits (5 pg/1) within 200 ft
of the original storage area.

.

Above background Total Dissolved Solids (TDS) and major
ion concentrations also occurred in unconfined groundwa-
ter at O.U.1. Some of these constituents have migrated
farther downgradient than VOCs although they have not
impacted the Woman Creek drainage directly south of -
0.U.1. Certain metals, including strontivm (Sr), selenium
(Sc), and uranium (U) also were present above background
concentrations a1 0.U.1 and generully occurred where major
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Figure 9
Solid Waste Management Units Numbers 119.1 and 119.2 at the Rocky Flats Plant

ion concentrations are also elevated. Uranium was the only
radionuclide above background levels in the surficial ground
water downgradient of SWMUs 119.1 and 119.2 and ranged
up to 53 pCiAl (1.96 Bg/l).

Operable Unit 2 (0.U.2)
903 Pad, Mound Area, and East Trenches

Information on ground water quality at O.U.2 was reported
in the document "Draft Phase 11 RF/FS Work Plan, Rocky
Flats Plant, 903 Pad, Mound, and East Trenches Areas,
Operable Unit No. 2" (RI89d). VOC contamination occurs
in the surficial ground water system at 0.U.2 (Figure 8) and
consists primarily of elevated values of TCE, PCE and
carbon tetrachloride (CCl,). Elevated values of TCE best
define the extent of contamination which extends approxi-
mately 183 m (600 ft) southeast of the 903 Pad to well 1487,
and approximately 458 m (1,500 ft) to the northeast of the
903 Pad to well 3687 (Figure 10). TCE concentrations
ranged up to 12,000 pg/l in monitoring wells at 0.U.2 in
1989, but ination of this magnitude was limited in
extent. The geometric mean for TCE during the second
quarter was 107 pg/l for 10 wells. Elevated PCE concen-
trations at 0.U.2 were more limited in extent than TCE
values, and were highest at the Mound Area (maximum
value 45,000 p g/l during second quarter 1989). The extent
of PCE contamination fell within the plume boundaries
shown in Figure 8, but concentrations diminish south and
eastof the Mound Areato <100 pg/lat wells 0174 and 0374,
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respectively (Figure 10). CCl, contamination inthe ground
water was highest at the northem East Trenches and 903 Pad
area, and ranged upto 1,100 pg/l with a geometric mean of
400 pg/l for the second quarter 1989 (9 wells).

VOC contamination occurs in the shallow bedrock ground
water at O.U.2 where subcropping sandstone bodies are in
hydraulic connection with the overlying alluvial ground water.
However, decp bedrock groundwater has apparently not been
impacted.

Certain inorganic p and radi lides were el-
evated above background values in O.U.2, but did not com-
prise a well-defined plume of contamination. Investigations
are currently underway to further characterize the magnitude
and extent of contamination at 0.U.2.

Operable Unit 3 (0.U.3)

Solar Ponds, West Spray Field, Present Landfill

Data on ground water quality a1 O.U.3 for 1989 was reported
inthe document "1989 Annual RCRA Ground-Water Moni-
toring Report for Regulated Units at Rocky Flats Plant”
(EG90a).

Solar Ponds. Ground water in surficial materials at the Solar
Ponds has been impacted by elevated amounts of nitrate,
uranium, tritium, TDS, sulfate, chloride, and certain metals.
Thirty-two monitoring wells were installed at the Solar
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Ponds in 1989 to better characterize the nature and extent of
contamination, and to investigate the distribution of a
subcropping sandstone that may be considered part of the
surficial ground water system. Data from samples collected in
1989 reaffirmed that the maximum concentrations of con-
taminants occurred in the immediate Solar Ponds area, and that
concentrations fall off rapidly downgradient. Highest con-
centrations for TDS and nitrate (17,400 mg/l and 12,100 mg/1,
respectively) occurred at the north side of the Solar Ponds from
wells completed in weathered claystone. Highest values for U
and tritium (H-3) (428 pCi/1 [1.58 x 10'° Bq/1] and 9,000
pCi/l (3.33 x 10" Bq/1], respectively]) occurred on the
east side of the Solar Ponds in wells completed in alluvial
materials. Other parameters commonly elevated in the im-
mediate Solar Ponds area included strontium (Sr), sodium (Na),
magnesium (Mg), chloride (C1), and sulfate (SO,).

Figure 8 shows a plume of inated surficial g;

ter extending approximately 1,100 ft from the northeast

comer of the Solar Ponds area. This plume represents

elevated values for TDS, inorganics, and some metals. How-

ever, these values are generally lower than values forthe same
i in the i diate Solar Ponds area.

West Spray Field. Eight monitoring wells were installed at
the West Spray Field in 1989 and completed in the Rocky
Flats Alluvium to monitor the elevated nitrate concentrations

within this unit. Water with elevated nitrate concentrations
was spray irrigated at the West Spray Field from 1982-1983,
resulting in modest increased nitrate and TDS values in the
ground water. Results from 1988 and 1989 indicated that
only one well consistently showed nitrate concentrations
above 10 mg/l, and no higher than 20 mg/l. Other wells
within the West Spray Field showed nitrate concentrations
less than 10 mg/l. Bedrock ground water quality at the West
Spray field does not appear to be impacted by higher nitrate
concentrations in the alluvial ground water.

Present Landfill. Alluvial ground water within the Present
Landfill (Figure 8) has been impacted by elevated TDS,
major ions, barium (Ba), calcium (Ca), iron (Fe), manganese
{Mn), zinc (Zn), S1,50,, Mg, Cl,H-3, and U. Concentrations
of these parameters were elevated at six wells within the
Psesent Landfill boundaries. However, wells installed in
1989 and during previous years do not indicate contamina-
tion has extended past the boundaries of the present landfill.
Highest values for TDS (597 mg/1), Sr (.67 mg/l), Fe (5.4
mg/l), Mn (3.9 mg/l), and U (18.4 pCi/i [6.8 x 10° Bg/1))
occurred within the landfill boundaries. Bedrock water
quality apparently has not been impacted by contaminated
alluvial ground water, although some wells showed slightly
elevated values for some metals, major ions, and TDS. These
values may represent background bedrock water quality in
the Present Landfill area.

Figure 10
Monitoring Wells in Operable Unit No. 2 at the Rocky Flais Plant in 1989
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Background Characterization Study

Flfty wells were msmlled in 1989 as part of a network to

ize d r unaffected by RFP
(Figure 7). Thcse wells wm pletedin different geol gi-
cal units to compare against wells on the main facilities area
that were completed in the same geological unit. The

backgroundchamctenuuonpmgmmw"‘ ignedt £

ground water for comparison against downgradient wells.
This will permit of p ial rel of
contaminants.

Geologic Characterization Study

Understanding the subsurface environments at RFP is a

the spatial and tempoml variability of naturally occurring
constituents in various media (ground water, surface water,

major comp in correctly interpreting environmental
data collected for RCRA and CERCLA activities. Since
initiation of remedial investigations at the RFP, a substantial

of geologic information has been obtained. This

stream sediment, soil, and bedrock material). R ive

background analyticel data are y for ingful | . ion is being i
interpretations of RCRA and CERCLA remedml mvesllga- g
tions. These ch istics are ically with

data from 2 downgradient site to detenmnc ifa parhcular
a rel to the env

Analytes listed in Tnble 3.3-2 were sampled quarterly with

the exception of volatile organic compounds. Volatile or-

ganic compounds do not occur naturally in the environment

grated into an RFP geologic charac-
terization report. This report will outline lhe overall tectonic
framework of the region, but will focus on more relevant
di ical ch istics and depositional environ-
ments of the / Arapah and Laramie For that directly

L 3

undcrhe RFP The Ampahoe Formatjon is stratigraphically

q

p strata which may serve as

and therefore background ions were d not
to be present.

Results showed that ground water in surficial materials
(alluvium, colluvium, valley fill, and weathered bedrock)
genemlly has similar water quality and can be classified as

h Q T

water. ples from the un hered
bedrock ground water system can be distinguished from the
surficial system by relatively higher sodium and sulfate.
Future samples will be collected quarterly from background
wells to measure temporal and spatial variations in the
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pathways via ground water flow. High resolu-
tion seismic reflection was field tested and currently is being
used to map stratigraphic complexities and quantify the
hydrophysicaf system. Stratigraphic information as shallow
as 6 m (20 ft) to approximately 92 m (300 ft) below ground
surface and with approximately 0.9 m (3 ft) vertical and 0.3
m (1 ft) horizontal resolution is obtained. Integration of
seismic data with other geologic information has accelerated
development of a conceptual geologic model and quantifica-
tion of hydrostratigraphic units. This model forms the basis
for design in‘'ground water monitoring networks at RFP.




14 114

6861 Ut tuvd SID]4 KY20Y Y3 1D SUOIDIOT Suyduog j10§
1L embyy

=
LAY =Y

EMOIYIO IWWVE S108 oac\®
oN3oTY

|

T o Yt

Funino ([-u1] s942u1 p X ) (W) 11PWNHUII Q| X 01 u Juaup -suodeam resjanu
£qpauitiqo21am sajdweg (swesy 13d suones0] aay)aswely | jo Buusan auaydsoune wolj noj[e} reqold [enpisas 19331
Youa JO SUOLIEI0] JAUID PUT 13U 3! 18 pajduses 219m | seare 953 Ut wint 1d jo suot ) “d-Iy 10 seus

sjros pue uede w | paoeid 259m SAWRIJ W~ [ OM1 IS Gord uoisiadstp woned pulm [TUIOU FPISINC PIIE0] sanunty
uigupy “sease sjdwes Surddepiaac-uou Jo UONIIIIS Areak | -wod opriojo) Y313 Jeau 686 Ul PIONPUCD SBM wnyuoinid

mojje o3 pazis Apienbope seam ous Sunonuow yarg (11 | JO S1A3L puncsBxoeq o 3 T 1ddog
21n814) d-JY JO J21U23 Ay WO (1W T PUB [) UPTI U T'E PUB weyosw 19yi0 Jo volsuad: fios yBnony 1220
9'1 Aprewirxosdde ‘$310115 AIIUIIU0I UO PALIO] sans Qp 18 | w8 rep suone. d wn 598

6861 J2QWIAON PUT 13GOI00 Ul 4y 1® pardwes asam stog | 01 st d:1d 1® ures3osd Suuoiiuow 1os u.G Jo asodmd ay],

MINAINQ

ONIJOLINON
1105

68, - Moday aus wweld SIv1d AMDoN ave3\P




S\ EG:6 ROCKY FLATS

Plant Site Report - '89

Plutonium Concentration in Soil Samples at the Rocky Flats Plant at One and Two Miles
from the Plant Center, 1985 - 1989

Inner Circle:

Location

1-018
1-036
1-054
1-072
1-090
1-108
1-126
1-144
1-162
1-180
1-198
1-216
1-234
1-252
1-270
1-288
1-306
1-324
1-342
1-360

Outer Circle:

2-018
2-036
2-054
2-072
2-090
2-108
2-126
2-144
2-162
2-180
2-198
2-216
2-234
2-252
2-270
2-288
2-306
2-324
2-342
2-360

1985

P!! (Egi!g)a.b.c.d p!! (Egi(g)l.b.c.d

0.15 + 0.02¢
0.08 3 0.01
0.02 + 0.01
0.32+0.03
1.00 1 0.09
130 +1.30
1.90 +0.17
0.32 +0.03

©0.10 +0.01

0.06 + 0.01
0.16 + 0.02
0.05 3 0.01
0.05 + 0.01
0.14 2 0.02
0.07 +0.01
0.05 + 0.01
0.09 + 0.01
0.15+ 0.02
0.02 3 0.01
0.11 3 0.01

0.04 +0.01
0.02 3 0.01
0.03 + 0.0
0331003
250 +0.25
0415004
0.42+0.04
0.04 3 0.01
0.01 +0.00
0.11 + 0.01
0.02 3 0.01
0.04 + 0.01
0.05 3 0.01
0.04 3 0.01
0.04 +0.01
0.04 + 0.0
0.06 + 0.01
0.04 + 0.0
0.13 3 0.01
0.09 1 0.01

. Not blank corrected.

Table 3.4-1

1986

0.15 £ 0.02
0.10 £ 0.02
0.04 3 0.01
0.63 + 0.06
7.40 + 0.62
150 +1.40
190 £ 0.18
0.27 +0.02
0.08 + 0.01
0.06 1+ 0.01
0.16 £ 0.02
0.10 + 0.01
0.04 + 0.01
0.11 £ 0.01
0.08 + 0.01
0.05 + 0.01
0.17 £ 0.02
0.21 £ 0.02
0.03 3 0.01
0.19 £ 0.02

0.03 +0.01
0.07 3 0.01
0.05 1 0.01
0.23 + 0.02
5.30 + 0.48
0.46 + 0.04
0.44 +0.05
0.04 +0.01
0.0210.01
0.04 +0.01
0.08 +0.01
0.06 +0.01
0.05 + 0.01
0.07 3 0.01
0.06 + 0.01
0.05 + 0.01
0.02 3 0.01
0.09 3 0.01
0.12 +0.01
0.05 £ 0.01

1987

Pu (pCifg)*><¢

0.18 +0.02
0.06 + 0.01
0.04 + 0.01
0.51 4 0.05
7.05 £ 0.77
2.37 +0.21
275+0.28
0.36 + 0.04
0.17 +0.02
0.10 + 0.01
0.21 +0.02
0.16 + 0.02
0.05 £+ 0.01
0.21 +0.03
0.09 +0.01
0.06 + 0.01
0.21 +0.03
0.24 +0.03
0.03 + 0.01
0.16 + 0.02

0.04 + 0.01
0.10 £+ 0.01
0.10 + 0.01
0.36 + 0.04
4481052
0.57 +0.06
0.40 +0.04
0.08 + 0.01
0.03 1 0.01
0.03 +0.01
0.14 + 0.02
0.07 + 0.01
0.07 1 0.01
0.06 + 0.01
0.08 + 0.01
0.13 £ 0.02
0.08 + 0.01
0.08 + 0.01
0.14 +0.02

0.08 + 0.01

1988

P!! (EQi !g)"b'c"’ Pu (EQ' !g)l.b.c.d

0.10 + 0.01
0.88 + 0.01
0.03 + 0.01
0.37 + 0.04

106 +0.98

104 3+0.94
1555 0.14
0.20 + 0.02
0.09 + 0.01
0.06 + 0.01
0.10 + 0.01
0.05 + 0.01
0.05 1 0.01
0.09 +0.01
0.07 3 0.01
0.03 + 0.01
0.12 £ 0.01
0.16 + 0.02
0.02 1 0.01
0.12 + 0.02

0.02 + 0.00
0.07 £ 0.01
0.03 +0.01
0.11 + 0.01
7421067
0.47 +0.05
0.03 +0.01
0.35 + 0.03
0.02 1 0.01
0.03 +0.01
0.10 + 0.01
0.07 £ 0.01
0.03 +0.01
0.04 1+ 0.01
0.06 +0.01
0.07 £+ 0.01
0.02 + 0.00
0.14 3 0.02
0.10 £ 0.01
0.05 + 0.01

. Concentrations are for the Iraction of soil measuring less than 2mm in diameter.

. Error term represents two standard deviations.

a
b. Sampledto adepth of 5cm.
C.
d
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1989

0.08 + 0.01
0.08 1 0.01
0.130.02
0.16 % 0.02
2523027
8.56 1 0.81
1.08£0.13
0.12 1 0.01
0.06 + 0.01
0.08 % 0.01
0.05 1 0.01
0.05 + 0.01
0.05 3 0.01
0.08 1 0.01
0.06 + 0.01
0.06 1 0.01
0.10 1 0.01
0.07 +0.01
0.04 1 0.01
0.08 1 0.01

0.02 +0.01
0.04 1 0.01
0.06 1 0.01
0.46 + 0.06
1945023
0.53 + 0.06
0.28 1 0.04
0.03 3 0.01
0.02 1 0.01
0.08 + 0.01
0.01 1 0.01
0.07 £ 0.0
0.05 1 0.01
0.04 +0.01
0.06 + 0.01
0.08 1 0.01
0.04 1 0.01
0.06 + 0.01
0.06 + 0.01
0.04 1 0.01

Plant Site Report - '89 éHQEGKG ROCKY FLATS
Table 3.4-2
Plutonium Concentration in Soil Samples Taken Near Colorado Communities in 1989

m p!! (gQi!g)"b"‘"’
Burlington .01 +£.004
Crooke .03 £.006
Limon .02 £ .005
Livermore .03 £.006
Loveland .05+ .009
Penrose .08+.014
Springfield .03 £.008
Walsenburg .05 £ .009

Not blank corrected.

Sampled to a depth of 5 cm.

ap oo

Concentrations are for the fraction of soil measuring less than 2 mm in diameter.
Error term represents two standard deviations.

tool 5 cm (2 in.) into the soil and excavating the tool cavity.
A single composite sample was formed for each monitoring
site by combining sub-samples from both frames.

Soils were led near eight Colorad ities (shown
in Figure 12) in May 1989. Sites were selected on the basis of
topographic stability and the absence of aggradational deposits
or jon. Soils were led to a depth of 5 cm (2 in.).

L4

Laboratory analysis was performed to determine plutonium
concentration, expressed as pCi/g.

Results

Table 3.4-1p soil plutoni ions for 1985
through 1989. Samples taken in 1989 from the inner concen-
tric circle (1.6 km radius) ranged from 0.04 pCi/g (1.48 x
10” Bq/g) t0 8.56 pCi/g (3.17 x 10" Bg/g). Samples from the
outer concentric circle (3.2 km) ranged from 0.01 pCifg (3.7
x 10 Bq/g) to 1.94 pCi/g (7.18 x 10? Bg/g).
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As in previous years, values were elevated in 1989 for sites
1-090, 1-108, 1-126, 2-090, 2- 108, and 2-126 located east of
the main facilities area (Figure 11). Contamination of these
sites probably originated from the area known as the 903 Pad.
Steel drums were used to store plutonium-contaminated
industrial oils on the 903 area from 1958 through 1968.
Leakage from these drums contaminated surface materials.
Plutonium particles entrapped in the fine fraction of these
surface materials were subsequently airlifted by winds and
deposited on soilsina ing plume. Data from
previous years has i ly shown el d values from
these sites. Annual variability in plutonium concentrations
occurs because of non-uniform deposition by wind, subse-
quentredistribution by erosion and fauna, sample variability,
and sampling/analytical error.

h 3

Soil plutonium concentrations in samples taken near Colo-
rado communities are given in Table 3.4-2. Values ranged
from0.01 pCi/g (5.2 x 10 Bq/g) near Burlington t0 0.08 pCi/
8 (2.85 x 10 Bq/g) near Penrose.
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Figure 12
Soil Sampling Locations Near Colorado Communities in 1989
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EXTERNAL GAMMA
RADIATION DOSE
MONITORING

N. M. DAUGHERTY

Overview

Thermolumi dosi (TLDs)are used to measure
external penetrating gamma radiation exposure at 46

locations on and off RFP . Replicate TLDs are located at
each site. All TLDs are replaced after an exposure of
approximately 3 months. The TLDs are placed at 18 loca-
tions within the property enclosed by the security fence.
Measurements are also made at 16 perimeter locations 3to 6

dosimeter. An additional correction is applied to correct for
day-to-day variations in reader calibration.

It was determined that a statistically significant (p=0.05)
difference in response exists between the Harshaw environ-
mental monitoring system and the Panasonic environmental

km (2 to 4 mi) from the center of RFP and in 12 communities
located within 50 km (30 mi) of RFP. The TLDs are placed
at a height of about 1 m (3 ft) above ground level.

During 1983, conversion from a Harshaw TLD system to a
Panasonic system was initiated. For one compl lend

ing sy To pare 1989 values with the
previously reported Harshaw data, it is necessary to multiply
the Panasonic results given in Table 3.5-1 by 1.046.

The annual dose equivalent for each location category was
calculated by determining the averagé millirem per day

year, two TLDs of each type were used at each monitoring
tocation. Beginning in 1984, only Panasonic TL.Dshave been
used.

The environmental TLDs consist of two Panasonic 802

. dosimeters, each of which has four elements. Only one of the

clements of each dosimeter is used. This element consists of
calcium sulfate, thulium drified (CaS0,:Tm), deposited on a
polymid surface. The phosphor is covered withaclearteflon
and backed with an opaque ABS plastic. The TLDs are
packaged in a small plastic bag, a paperenvelope, and another
plastic bag to protect them from the weather. Total filtration
over the phosphor is 178.5 milligrams per square centimeter

(mg/cm?).

The environmental dosimeters have been individually cali-
brated (three times each) against an onsite Cs-137 gamma
calibration source. Calibration linearity studies have con-
firmed that TLD response is lincar for exposure levels rang-
ing from 10 mrem to 1000 mrem. The mean calibration factor
foreachdosi isapplicdto taken with that

Py

( /day) for each of the three categories, using data from
the four quarters of 1989. These values were then multiplied
by 365.25 to obtain yearly totals.

In previous annual reports, the Annual Measured Dose was
reported with a 95% confidence interval on the mean using
the standard error of the mean, calculated from the variance
of the individual d values. Beginning in 1985, the
95% confidence interval on an individual observation within
each location category, calculated as 1.96 standard devia-
tions, was added to the repont. This latterinterval may be used
for assessing the variability of the individual location mea-

surements within a location category.
Results

The 1989 envir | using TLDs are
summarized in Table 3.5-1. The average annual dose equiva-

lents, as measured onsite, in the perimeter environs, and in
local communities, were 167, 138,and 159 mrem(1.67, 1.38,
and 1.59 millisieverts [mSv}]), respectively. These valuesare
indicative of background gamma radiation in the area
{NABTa).
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TABLE 3.5-1

Envir, ntal Thermolumi t Dosimeter Measurements af the Rocky Flats Plant in 1989
Mean Annual 95% Confidence 95% Confidence

Location Number of Number of Measured Dose Interval on the Interval on an Individual
Category Locations Measyrements (mrgm) Mean (mrem)* Measur mrom)®
Onsite 18 132 167 16 174
Perimeter 16 104 138 15 155
Community 12 83 159 17 61
NOTE: The annual background g diation dose in the Denver area ranges from about 125 - 130 mrem (NA87a).

a. Calculated as 1.96 standard deviations of the mean.
b. Calculated as 1.96 standard deviations of the individual
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- Appendix C, "Perspective on Radiation.” The following is a

ASSESSMENT OF
POTENTIAL PLANT
CONTRIBUTION

TO PUBLIC
RADIATION DOSE

N. M. DAUGHERTY

Overview

An overview of basic radiation concepts is provided in

more detailed discussion of methndnlogies and results of an
assessment of the radiation dose - “he public which could
result from activities at RFP.

Rocky Flats Plant Radioactive Materials

Radi Yrdad 3 YT ™,

R ive materials i in ion dose
to the public from RFP activities are plutomum. uranium,
americium, and tritium. Intemal exposure to alpha radiation

on a common scale. Radiation protection standards for the
public are annual standards, based on the projected radiation
dose from a year's exposure to or intake of radioactive
materials.

Radiation protection standards apphcable to DOE facilities
are based on ions of national and international
radiation protection advisory groups and on radiation pro-
tection standards set by other federal agencies. Pending final
revision of radiati dards for the public, DOE
adopted revised mtcnm radiation protection standards for
DOE environmental activities in 1985 (VA85). These in-

from inhalation and water ingestion of pl

uranium, and americium is the primary contributor to the
projected radiation dose. Previous pathways assessments in
the "Rocky Flats Plant Site Environmental Impact State-
ment" indicated s ing and ption of foodstuffs
are relatively insigniﬁcam contributors to public radiation
dose (US80a). Swimming and fishing are limited in the area.
and most locally d food is produced at iderat
distances from the plant. Current pathway analysis is being
reviewed to ensure that appropriate pathways are included in
the dose assessment methodology.

Radiation Protection Standards for the Public

Standards for protection of the public from radiation.are

terim dards incorporate guid from the N J
Council on Radiation Pr ion and M

(NCRP), the Intemational C ission on Radiological
Protection (ICRP) and the Clean Air Act National memon
Standards for } d Air Poll (NESHAP), as
implemented in 40 CFR 61, Subpart H (US85). Effective
December 15, 1989, EPA revised NESHAP standards {or
airborne emissions of radi lides from DOE facilities
(US89b). These new standards will apply to air emissions
beginning in 1990.

Appendix D (Table D-1) summarizes interim DOE radiation
protection standards for the public as established in 1985.
The revised NESHAP standards of December 15, 1989, are

based on radiation dose. Radiation dose is a means of
quantifying the biological effect or risk of ionizing radiation.
In the United States, the unit commonly used to express
radiation dose is the rem or the millirem (1 rem = 1,000
mrem). The parable Intemational Standard (SI) unit of
radiation dose is the sievert (1 sievert [Sv]=100 rem). A rem

d for comparison purposes.

|

Radiation Dose

Radiation dose is d by multiplying radioactivity
concentrations in air and water or on contaminated surfaces
by d intake rates (for internal exposures) or exposure

(2 B
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is a unit of biological dose that exp biological d
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umen (for exlemnl exposure to penemmng radmuon) These from buildings and d lmd areas and
p liplied by the approp dose ion factors for calculating final ndmuon dose.
factors as .
ke R ! "
Rodiation Dose = Intake Rate or Exposure Time
(Radioactivity Concentration) X
(Intake Rale?;r Exposure 'Il‘ul:n) ) X lm:ake rates of m?ioactivc materials used torepresent inha-
(Radiation Dose Cor ion Factor) lation and ingestion for 1 yr are prescribed by the DOE

In calculating radiation dose equivalent, differences in the
biological effect of different types of ionizing radiation (e.g.,
alpha, beta, gamma rays or X-rays) are accounted for in the
calculation. Radiation energy absorbed in the tissue of

is first calculated and then multiplied by a modifi-
cation factor based on the type and energy of the ionizing
radiation involved. One millirem of dose equivatent from
alpha radiation would have the same biological effect on an
organ as one millirem of dose equivalent from g;

(US88a). These rates are based on recommendations of the
ICRP (IN75). The breathing and water ingestion rates for 1
yrare 8,400 cubic meters (m*) and 730liters(l), respectively.

Exposure times for external penetrating radiation are as-

sumed tobe | yr.
Radiation Dose Conversion Factors

Radiation dose conversion factors used for determining

radiation.

Effective dose equivalent is a means of calculating radiation
dose that allows comparisons of the total health risk of cancer
mortality and serious genctic defe from exp of

p with DOE dards for all p: ys are pre-
scribed by DOE (US88a, US88b). Dose conversion factors
for internal exposures are based on recommendations of the
ICRP (IN79). Dose conversion factors for external expo-
sures to penctrating radiation are based on a methodology

different types of ionizing radiation to different body organs.
It is calculated by first determining the dose equivalent to
those organs receiving significant exposures, multiplying
cach organ dose equivalent by a health risk weighting factor,

developed a1 Oak Ridge National Lab y(KO81,K083),
with modifications by the original author (US88b).

Relative abundances of plutonium and americium isotopes in

and summing those products. One millirem of effective dose
equivalent from natural background radiation would have the
same health risk (from cancer monality and genetic defects)
as one millirem of effective dose equivalent from antificially

produced of radiati gardless of which organ(s)
receive the dose.
Radioactivity Concentration

Radioactivity concentrations or source terms used in calcu-
lating dose can be determined from actual samples and

ts in the envi taken at the locations of
interest.  Altemnatively, for airbome releases, these con-

[ ions can be calculated by modeling the almosphenc
dispersion of air emissions from buildings and

land areas.

In the following dose envi 1

ments are used to determine compliance with the DOE
radiation standards for all pathways. These measurements
are used to calculate annual average concentrations of ra-
dioactive matcrials in air and water at the RFP boundary and
in neighboring communities.

As required in federal regulation 40 CFR 61, EPA-approved
computer codes are used to determine compliance with Clean
Air Act NESHAP radionuclide emissions standards for the
air pathway only. EPA-approved codes, AIRDOS-EPA and
RADRISK, include both air dispersion modeling of air

pl ium typically used at RFP (Table 3.6-1) were used to
calculate composite dose conversion factors for plutonium
and americium in air and water. Fractions of ingested
radionuclides absorbed from the gastro-intestinal tract and
tungcl classes for inhaled radi lides were chosen
to maximize the associated dose conversion factors and the
resulting radiation dose. Each dose conversion factor is for
a50-yrdose commitment from 1 yrof chronic exposure. That
is, the dose that an individual could receive for 50 yr fol-
lowing 1-yr's chronic intake of radioactive material is cal-
culated. The dose conversion factors used in this assessment
are listed in Table 3.6-2. These dose conversion factors
incorporate intake rates and exposure times discussed above.

EPA-approved computer codes used to determine compli-
ance with the Clean Air Act NESHAP standards for the air
pathway incorporate EPA's own approved dose conversion
factors.

Dose Assessment Source Terms

Dose assessment for 1989 was conducted for several loca-
tions: RFP property boundary, nearby c« ities, and
sitesto adistance of 80 km (50 mi). Following isadescription
of the radionuclide concentrations (source terms) used for
calculating the radiation dose to the public for all pathways.

Plutonium and americium in RFP environs are the combined
result of residual fallout deposition from global atmospheric
nuclear weapons testing and releases from the plant. Uranium,
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Isotopic C

(4

isotope {Percent) {Ci/g)
Pu-238 0.01 174
Pu-239 93.79 0.0622
Pu-240 5.80 0.228
Pu-241 0.36 - 103.5°
Pu-242 0.03 ° 0.00393
Am-241 - -

* Beta Activity

C.

TABLE 3.6-1
position of Plutonium Used at the Rocky Flats Plant (US80a)

Relative Weight Specific Activity Relative Activity®

a. Obtained by multiplying the percent by weight by the specific activity.
b. Obtained by dividing the relative activity by the sum of the relative activities for the plutonium alpha emitters.
The value for Am-241 is taken to be 20% of the plutonium alpha activity.

(Ci/g) Eraction of Pu Alpha Activity®

0.00171 0.0233
0.05834 0.7962
0.01322 0.1804
0.37260" 5.085"
1.18x10° 1.61x10°%
- . 0.20°

a lly occurring el is indig to many parts of
Colorado and is used in RFP operations in various isotopic
ratios. Tritium is both naturally occurring and produced
antificially. Tritiumis imes handled in RFP op

The average concentration of uranium in Walnut Creek was
4.6x 10 pCi/mi (1.7 x 10" Bg/l) and average concentration
in incoming raw water was 9.9 x 10 pCi/m} (3.7x 102 Bgf).
The source term for uranium ingestion was the diffi

between these two values (3.6 x 10°pCi/mi (1.3 x 10 Bg/l)).

The ingestion source terms were based on d con-
centrations of plutonium, americium, uranium, and tritium in
water. Ground-plane source terms of penetrating radiation
exposure from contaminated soil areas were based on past

d values of pl in soil and an assumed ratjo of

. 0.20 for the americium to plutonium alpha activity in the soil.

Inhalation source terms for the 1989 dose assessment were
based on plutonium-239 and -240 concentrations measured
in ambient air samples. Although it is known that much of
this plutonium in air is from residual fallout from past global
atmospheric weapons testing, for the purposes of this dose

The ge tritium ¢ ration in Watnut Creck was 0t
60 pCi/ml and within the background range typically mea-
sured in regional waters. Tritium is an insignificant con-
tributor to dose.

Ground-plane irradiation by external penetrating radiation
from contaminated soil areas also is an ln;ngmﬁcunl con-
tributor to dose. External p ing radi d
withradioactive materials of importance at RFPis generally
of low energy and intensity. The ground-plane irradiation
source term used for this assessment is based on the maxi-

assessment it was conservatively d thatall pl
originated from RFP.

Maximum Site Boundary. The maximum site boundary
dose assessment assumes an individual is present continu-
ously at the RFP perimeter, though this area actually is
uninhabited.

The plutonium inhalation source term of 3 x 10"* pCi/ml (1
x 107 Bg/m?) was the maximum annual average concentra-
tion of plutonium-239 and -240, as measured for a single
location in the perimeter ambient air sampling network.

The water supply for an individual at the RFP boundary was
assumed to be Walnut Creek, which intermittently flows
offsite and provides the liquid effluent source term at the site
boundary. During 1989, plutonium concentration in Walnut
Creek averaged 1.9 x 107 pCi/mi (7.0 x 10 By/l). Average
americium concentration was 1.2 x 10" pCi/ml (4.4 x 10*
Bq/1). These concentrations were used as the water ingestion
source term for the maximum site boundary dose assessment.

mum pl [ ration in soil measured at the RFP
M,

perimeter, as reported by the Envir
Laboratory (US70). This source term is 3 x 102 pCifm*(1 x
10° becquerels per square meter |[Bg/m?]). Americium is as-
sumed to be present at an alpha activity level of 20% of
plutbnium (US80a). The americium source term is es-
timated at 6 x 10" microcurics per square meter (p Ci/m?)

(2 x 10? Bq/m?).

Community Locations. Air inhalation is considered the
most significant pathway for radiation exposure to the
public in community locations. Only two raw water sup-
plies, Great Western Reservoir and Standley Lake, reccive
water from drainages crossing RFP, and input from these
drainages is a small contribution to total volume of water in
these reservoirs. As stated previously, ground-plane irra-
diation from penetrating radiation found in contaminated
soil is an insignificant contribution to dose at the RFP
boundary. Soil ations at more distant community
locations would be much less.
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Table 3.6-2 !
Dose Conversion Factors Used in Dose Assessment Calculations for the
Rocky Flats Plant in 1989

INHALATION ad

HICﬂOCURIE

Qrgan Pu-239, -240

Effective Dose

Equivalent 571 x 10%

Liver 2.22x 10"

Bone Surfaces 1.04 x 10™

Lung 1.08x 107

WATER INGESTION| REM MILLILWER |*°
MICROCURIE

Qrgan Pu-239. -24 m-24 U-233,-234, -238
Effective Dose
Equivalent 353 x10° 3.29 x 10° 1.90 x 10°
Liver 1.32x 107 1.24 x 107 o
Bone Surfaces 6.42 x 107 5.91x107 2.99x 10°
Lung ® [0 0]
GROUND-PLANE IRRADIATION | REM SQUARE METER |9
) MICROCURIE
Qrgan Pu-239, -240 Am-241
Effective Dose
Equivalent 4.80x10° 2.99x10°
Liver 4.53x10° 1.78x10°
Bone Surfaces 1.62x10° 3.69x10?
tung 9.78 x 10® 2.01x10°
a. tnhalation and water ingestion dose conversion factors were adapted from DOE/EH-007 1 (US88b) and are for a 50-yr

dose commitment period and a 1 micrometer (um) Activity Median Aerodynamic Diametar (AMAD) particle size
(VAB5). Gastro-Intestinal (Gl) absorption fractions and lung clearance classes were chasen to maxnmlze the dose
conversion factors.

b. Aninhalation rate of 2.66 x 10? milliliters per second (mVs) for 1 yr was assumed and incorporated into the dose
conversion factor.

c. Awaler intake rate of 2 x 10? ml (2.1 quarts) per day for 1 yr was assumed.

d. Ground plane irradiation dose conversion factors were adapted from DOE/EH-0070 (US88a). For Pu-239 and -240,
the higher of the factors for the two isotopes was used. A 1-yr exposure period was assumed.

o. The liver receives no significant dose from this pathway.

The lung receives no significant dose froim this pathway.
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TABLE 3.6-3
Radioactivity Concentrations Used in Dose Calculations for the Rocky Flats Plant in 1989
Air Water Surface Deposition
{uCi/ml) (uCi/ml) (uCirm?)
Location Pu-239,-240  Pu-239,-240 Am-241 U-233,-234,-238  Pu:239,-240 Am-241
Maximum Site Boundary  3.0x 10°*® 19x10"  12x10" 36x10° 3x10? 6x10°
Community -30x10'® - - - . .

Community 1.7x102

TABLE 3.6-4
Fifty-Year Committed Dose Equivalent From One Year of Chronic Intake/Exposure from the
Rocky Flats Plant in 1989
- Effective Dose Equivalent Liver Bone Surfaces Lung
_Sourco (mrem} (mrem} (mrem} (mrem)
Maximum Site Boundary Location 83x10" 48x10" 1.3x 10’ 4.4x102

6.7x102 3.1x10"

The source term for inhalation used in this air dose assess-
ment is the maximum annual average plutonium concentra:
tion measured in ambient air at any community sampling
location (3 x 10" pCi/ml [1.1 x 107 Bg/m®]). This concen-
tration is the annual average of measured concentrations for
the Jefferson County Airport ambient air sampler.

A summary of source terms for the maximum site boundary
and community locations is tabulated in Table 3.6-3.

Results

Maximum Site Boundary Dose

Calculallon of maximum radiation dose to an individual
1 atthe RFP boundary uses radi lid

concentrations in Table 3.6-3. From these concentrations
and dose conversion factors given in Table 3.6-2, a 50-yr
dose commitment of 8.3 x 10" mrem (8.3 x 10° mSv) is
calculated as the effective dose equivalent from all path-
ways. The corresponding bone surface dose is 1.3 x 10’
mrem (1.3 x 10" mSv). The DOE interim radiation pro-
tection standard for members of the public for prolonged
periods of exposure is 100 mrem/yr (1 mSv peryr [mSv/yr])
effective dose equivalent. The maximum site boundary
dose in 1989 represents 0.83% of the standard for all
pathways for effective dose equivalent.
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Maximum Community Dose
Fifty-year dose i for c ity 1

1989 were 1.7 x 107 mrem (1.7 x 10 mSv) effective dosc
equivalent and 3.1 x 10" mrem (3.1 x 10* mSv) dose
equivalent to bone surfaces. Calculated effective dose
equivalent for the community location was 0.017% of the
DOE interim standard for all pathways.

Eighty-Kilometer Dose Estimates

Dose commitment for all individuals to a distance of 80 km
(50mi)isbased onthe calculated maximum ity dose
estimates shown in Table 3.6-4. The estimated committed
effective dose equivalent is less than I mrem (1 x 10?2 mSv).
A level of 1 mrem/yr or less is specified as a de minimis
(inconsequential) level of exposure in the DOE guide titled,
“A Guide to Reducing Radiation Exposure to As Low As
Reasonably Achievable (ALARA)" (US80b). The guide
further states: -

"Radiation-induced ionsand di havenotbeen
discovered in populations that are orhave been exposed to
doses of 100 mrem/year or less. Hence, itis reasonable to
suggest that no health effects will be discerned if 2
population is exposed to an additional 1 percent of the
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Badionuclide (s}
Measured Building Emissions:

H-3

Pu-238
Pu-239, -240
U-233, -234
U-238
Am-241

Estimated Soil Resuspension:
Pu-241

Pu-239, -240
Am-241

TABLE 3.6-5
Radionuclide Air Emissions for the Rocky Flats Plant in 1989, for Input to
AIRDOS-EPA/RADRISK Computer Codes

Al ission Activi

1.77x 10"
2.16 x 107
4.90 x 10°
5.02x10°
2.60x 10
1.18x 10®

22x10%?
4.4x10°
8.8x10*

level; i.c., } mrem/yr. An annual dose of 1 mrem should
be regarded as a level which is clearly de minimis.”

Based on the de minimis concept and maximum community
dose esti the dose for all individuals in
1989 to 80 ki was idered to be i ial

q

Radiation Dose from Air Pathway Only

EPA-approved methodology (US8S5) is used to demonstrate
compliance with Clean Aisr Act NESHAP standards for

ivity i Prior to setting of revised
NESHAP standards on December 15, 1989, the EPA-ap-
proved standard was based on logical/d deli

of air emissions using the AIRDOS-EPA and RADRISK
computer codes. Table 3.6-5 lists the 1989 air emissions
activities used as input to the AIRDOS-EPA and RADRISK
computer codes. These activities included building air efflu-
ent release values for the year as discussed in Section 3.1 and

organ (bone surfaces) dose was 6.6 mrem (6.6 x 10 mSv).
These values represented 0.92% of the EPA NESHAP
standard for whole body dose equivalent and 8.8% of the
standard for an individual organ,

Natural Background Radiation Dose

Effective dose equivalents from RFP may be compared to an
average annual effective dose equivalent for the Denverarca

‘of about 350 mrem (3.5 mSv) from natural background

radiation (NA87b) (Table 3.6-7). Natural background ra-
diation for Denver is higher than shown for the total body in
RFP annual reports prior to 1985 and also higher than shown
for cffective dose equivalent in the 1985 and 1986 annual
reports. The level reflects the most recent assessment of
natural background radiation exposure of the population of
the United States by the NCRP. It includes the significant
contribution toeffective dose equivalent from inhaled indoor
radon, as well as the adoption of the ICRP 30 methodology of

an estimate of resuspension from soil as developed in the | radiation dosimetry. Cosmic radiation and external primor-
"Rocky Flats Plant Site Envi | Impact S " | dial nuclides sources shown in Table 3.6-7 reflect the re-
(US80a). gional dose levels for the Denver area from Denver's higher

Maximum dose equivalents to the public from RFP air

in 1989 are ized in Table 3.6-6. These are
results of the AIRDOS-EPA and RADRISK computer
modeling.

AIRDOS-EPA and RADRISK models calculated a whole
body dose equivalent to the maximally exposed individual of
2.3 x 10" mrem (2.3 x 10° mSv). The maximum individual

elevation and greater concentration of naturally occurring
radioactive materials in soil. The internal primordial nu-
clides source includes the average dose from indoor radon
estimated by the NCRP for the entire United States. Inves-
tigations are now being conducted to determine whether any
regional differences in indoor radon doses exist. Once these
studies are completed, the estimates of natural background
radiation dose for the Denver area may be modified to reflect
indoor radon doses specific to this region.
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TABLE 3.6-6
Maximum Air Emission Individual Dose to the Public from the Rocky Flats Plant in 1989*

Dose Equivalent (mrem)

From Measured From Estimated Total
QOrgan Building Emissiong Soil Resuspension Both Sources
Whole Body 1.0x10? 2.3x 10" 23x 10"
Liver 3.1x10° 13 1.3
Bone Surfaces 1.7x10? 6.5 6.6
Lung 3.0x 10% 43x10" 43x10"

a. Calculated using AIRDOS-EPA/RADRISK computer codes.

TABLE 3.6-7
Estimated Annual Natural Background Radiation Dose for the
Denver Metropolitan Area (NA87a)

Eftective Dose Equivalent

Source {mrem)
Cosmic Radiation 50
Cosmogenic Nuclides t#
Primordial Nuclides-External 63
Primordial Nuclides-Internal 239
Total for One Year (rounded) 350
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QUALITY
ASSURANCE

AND

QUALITY CONTROL

R. J. CROCKER

The Rocky Flats Non-Weapons Quality Assurance Program
establishes policies and guidelines for quality assurance of
environmental programs at RFP. This program is based on
ANSI/ASME NQA-1, “Quality- Assurance Program Re-
quirements for Nuclear Facilities,” as implemented through
the RFP “Non-Weapons Quality Manual.” Quality assur-
ance programs are required under DOE Order 5700.6B,
“Quality Assurance/Non-Weapons Quality Assurance.”

Quality Assurance/Quality Control (QA/QC) plans have
been developed for three pnmary envuonmemal program
areas at RFP: 1) g ] env and

itoring (Envi 1 M: ). 2) analytical
iaboratory support (Health, Safety and Environmental Ana-
Iytical Laboratories), and 3) environmental restoration (En-
vironmental Restoration). Independent and internal audits of
these programs, led with control procedures, ensure that
quality assurance and quahty control elements exist for a
ve envi I program.

P

Environmental Management (EM)

Objectives of the QA/QC plan for EM are:

¢ Toensure thatcurrent, written charters exist forall environ-
memnl program clements. These must ensure that all
bl are satisfied in a comprehensive,

mtegrated appmach;

» To ensure that current written operating procedures exist
for all phases of EM operations and that these procedures
are implemented as written;
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« To ensure that appropriate approvals axeobtamedpnotto
significant program initiations or ch

¢ To ensure that equipment used in sample collection and
data analysis is appropriate to the assigned function and is
operating as required;

» To ensure that accurate documentation exists for all pro-
grams, procedures, actions, and audits;

¢ To ensure that all variances from procedum. equipment
use or perf ared plained with an
assessment; and

« To ensure that appropriate guidclines and standards for
environmental monitoring are identified and documenta-
tion of compliance is provided on a routine basis to RFP
management, DOE, and other state and federal regulatory

agencies.

The QA/QC plan for EM establishes administrative control
points, delineates responsibilities for specific categories of
activities, and provides an informalion base from which
dures can be developed, updated, and/or impl d
lncluded are contingency plans for emergency preparedness
and documentation to comply with regulations of federal,
state, and tocal agencies. Quality assurance flow charts and
quality matrices illustrate activity networks and correspond-
ing quality elements of each responsibility area. A complete
listing of activities and responsibilities is included in the QA/

QC plan.

i

i
{
i




J\EBz8 ROCKY FLATS

Plant Site Report - '89 Plant Site Report - '89 JEG=8 ROCKY FLATS
Health, Safety and Environmental »  Analytical blanks in (hc.nrfnlysm bfllch.ﬂ'rc all out of
. acceptable range. A statistical test is utilized to reject
Laboratories (HS& E) blank outliers;
o . «  Alphacnergy spectrum isnot acceptable because of extra
To ensure data reliability, the HS&E QA/QC plan outlines e AN
3 3 5 3 d
) TABLE 4.0-1 quality control methods used in all phases of laboratory zd:::):mdi":i::l l?::k;i ;::;:_S;m* in backgroun
Health, Safety and Environmental Laboratories Interactive Measurement Evaluation and Control operations. This program includes the following elements: poo ’
System (January - Decemb . isti abor: ieves i
Y. J: ry er 1989) « Development, evaluation, improvement, modification, The Che,mm in c:murlgca:.f llhil.lbor.nory believes there is
Annual Range of and documentation of analytical procedures; feason 10 suspect (he anslysis.
S Sormal Relaive Relative  Total Any unusual condition affecting the results, noted either
ample Sampie Error Emor  Contro! . i t calibration, control charting, and S,
Attribute Matdx Meibod ___Range _ Percont® Parcent  Analyses j Schcdu!ed instrumen c?h ration, control Charting. & during sample collection or analysis, is reported to the ap-
preventive maintenance; propriate management officials. Table 4.0-1is a summary of
als. Ta O-lisas
Pu-239, Water Alpha 1.2:35 amt® 0-3 &/mA 4545 10010 471 51 TS . . HS&E Laboratories’ participation in the RFP Interactive
. . P Taborato "
-240 Spectral i s’rnnd In inter 1y quality comparison pro- Measurement Evaluation and Controt System for 1989. The
' HS&E Laboratories panticipate in the EPA Environmental
Am-243 Water Alpha 0721 mA 0-3 a/mA -30.7°  .8810462 52 +  Intralaboratory quality control programs Monitoring Systems Eab::r:::)r;lnnd the DOE Environmen-
¥ Ty quatity prog ' tal M Lab y Crosscheck Programs. Table
U-238, Water Alpha 390 m 030 ama a7 100 10 462 " All sample batches analyzed by the HS&E Laboratorics 4.0-2 summarizes HS&E Laboratories’ participation in this
234, Spectral Central Receiving Laboratory contain an average of 10% program.
control samples. Controls consist of analytical blanks pre-
H-3 Water Liquid 5,000-60,000  d/mA 09,990 d/mA -9.8* -43to -1 44 pared in-house and dardsp P dbythe RFPCh Y | Environmental Restoration (ER)
Sdintilation Standards Laboratory. An analysis or group of analyses may
be rejected and the sample or samples scheduled for reanalysis
P"'Z:: E':;em Alpha Y 4120 amf® 03 danmt -108 9610 +31 101 for one or more of the following reasons: Multi-media monitoring activities at RFP are part of the
K ors Spoctr - . .
DOE's ER Program (formerly called the Comprehensive
Am-241 Effluent Alpha 3.90 A 04 i 59 8810493 09 i «  Ovenall chemical recovery of the spike is less than 10% | Environmental Assessmentand Response Progrum). The ER
Filters Spectral | or greater than 105%; Program's QA/QC Plan is one component of the monitoring
u-238, Effluent Alpha 10-300 dm 0-30 amt 1337 30we12 118 TABLE 4.0-2
234, Fllters Spectral Health, Safety and Environmental Laboratories Participation in the EPA Environmental
Bo' Ettiuent Atomic 0.3-10 oo 05 o 549 100104287 50 Monitoring Systems Laboratory Crosscheck Program During 1989
Fiters pllon Annual Range of
Be Workplace  Alomic 0.3-10 pp! 0-20 g -1.8 -89 1o +125 1,079 . Number Number of Relative Relative
Fitters Absorption : Isotope of Acceptable Evror Error
Matri Method Analyse Analyses® Percent® Percen
Pu-zgfé Amﬂt;lgm Alpha . 2.45 am 050 amt 15 00104200 52 BRecored Matrix Method Analyses  Analyses Percent Percent
- ors tri
Spec Gross Alpha Filter Gas Proportional 2 2 49 -6.31011.2
Gross Beta Filter Gas Proportional 1 1 -1.1 NA®
. . H-3 Water Beta Liquid Scintiltation 3 3 24 -29106.8
a. The mean of the ratio _of the. 12-month differences beMeer_\ obsen{ed and standard values. to the standard values in Co-60 Water Gamma Spactral 1 1 200 NAS
percent. This term is inclusive of all random and systematic error in the , analytical chemistry, and Cs-134 Water Gamma Spectral 2 2 -0.8 93t 7.7
measurement process fora given nuclide, matrix, and procedure. Cs-137 Water Gamma Spectral 2 1 18.5 0.71026.6
b. d/m/ = disintegrations per minute per liter; d/nvt « disintegrations per minute per filter; pg/f = micrograms per filter. I NA®
c. Bias s a result of control samples which were not acidified. Field samples have been acidified according to Cr-81 Water Gamma Spectral 1 1 1.0
procedure. Control samples will also be acidified starting June 1990. Ru-106 Water Gamma Spectral 2 2 4.9 371061
d. The internal tracer used for uranium is U-236. The U-234 added to the control sample contains 2% U-235 by activity. ' Pu-239 Water Alpha Spectral 1 1 10.0 NA

The energies of U-235 and U-236 are so close they cannot be resolved by alpha spectrascopy. As a result, the U-234 U(nat.) © Water Alpha Spectral 3 3 -23 -601to-11

added to the control sampled biases the recovery high and the sample resuit low. Efforts are underway to use U-232 i

asa uaqer which will eliminate the source of bias discussed, as well as allow quantification of U-235. |

e. :n‘&:':zubgfeg;? G‘ 2% O:IDV on control standard, error corrected 1/16/90. i a. “Acceptable analyses” are those analyses for which the observed value was within + 3 standard deviations of the
y eneral Laboratory. ! standard value.

Blank correct values only are included. b. The mean of the ratio of the 12-month differences between observed and standard values 1o standard values in
percent. This term is inclusive of all random and systematic error in the standards, analytical chemistry, and
measurement process for a given nuclide, matrix, and procedure.

! NA = Not applicable.
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plans for RFP. The monitoring plans consist of five parts: | Complete programmatic details for ER are detailed in “Quality i
Sampling Plans, Technical Data Manag Plan, Healthand | Assurance Program Plan, Envirc IR ion P
Safety Plan, QA/QC Plans, and Standard Operating Procedures. | Rocky Flats Plant,” October 1989.

& AT

ABBREVIATIONS

Units of Measure

Bq Becquerels m? Cubic meter

B/l Becquerels per liter m¥s Cubic meter per second

Bg/m? Becquerels per square meter mg/cm? Milligrams per square centimeter

Bg/m® Becquerels per cubic meter mg/l Milligrams per liter

°C Degree Celsius m/km Meters per kilometer

G Curies ml Mitliliter

Ci/g Curies per gram ml/day Milliliters per day

cm Centimeter ml/s Milliliter per second

d/mMpCi Disintegrations per minute per microcurie mph Miles per hour

d/m/pCi Disintegrations per minute per picocurie mrem Millirem N

d/m/iA Disintegrations per minute per filter mrem/day  Millirem per day

d/mA Disintegrations per minute per liter mrem/fyr Millirem per year

dpm/g Disintegrations per minute per gram m/s Meters per second

dps Disintegrations per second m’fs Cubic meter per second

°F Degree Fahrenheit mSv Millisievert

ft Foot mSviyr Mitlisievert per year

fi2 Square Feet pCi Microcurie

ftYmin Cubic foot per minute pCi/m? Microcurie per square meter

g Gram pCi/ml Microcuries per milliliter

gal Gallon ug Microgram

glem? Grams per square centimeter pf Micrograms per filter

g/day Grams per day pefl Micrograms per liter

gpm Gallons per minute pg/m’ Micrograms per cubic meter

ha Hectare pg/ml Micrograms per milliliter

hr Hour pCi Picocurie

in. Inch pCifg Picocuries per gram

kg Kilogram pCi1 Picocuries per liter ;
km Kilometer ppb Parts per billion =
1 Liter ppm Parts per million )
W Liter per disintegration pt Pint 23
Vs Liter per second % Percent x;
b Pound rem Roentgen equivalent man =
m Meter rem/yr Roentgen equivalent man per year : <‘g
m? Square meter Sv Sievent {
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CONTINUED
Chemical Efements and Compounds Symbols A C R 0 N Y M S
Am Americium B Beta
Ba Barium a Alpha
Be Beryllium
Ca Calcium
CCl, . CarbonTetrachloride
Ci Chlorine 'ACNFS Advisory Committee on Nuclear Facility Safety (Aheame Committee)
Cm Curium ADM Action Description Memorandum
co Carbon Monoxide AEC Atomic Energy Commission
Co Cobolt APEN Air Pollution Emission Notice
Cr Chromium ARAR Applicable or Relevant and Appropriate Requirements
Cs Cesium BOD, Biochemical Oxygen D d, 5-day incubation period
Fe Iron ) CDH Colorado Department of Health
H-3 Hydrogen-3 (Also called "Tritium") CERCLA Comprehensive Envi I Response, Compensation, and Liability Act
Mg | Magnesium CFR Code of Federal Regulations
Mn Manganese cwQcCc Colorado Water Quality Control Commission
N Nitrogen DCG Derived Concentration Guide
Na Sodium DOE Department of Energy
NO, Nitrogen Dioxide EA Environmental Assessment
NO, Nitrate EC Environmental Checklist
0, Ozone : EIS Envi | Impact S
Pb Lead EM Envi | Manag
PCB Polychlorinated Biphenyls EPA Environmental Protection Agency
PCE Tetrachlorocthene EPCRA Emergency Planning and Community Right-to-Know Act
Pu Plutonium ER Environmental Restoration
Ru Ruthenium : ERDA Energy Research and Development Administration
Se Selenium FYP Five-Year Plan
50, Sulfur Dioxide HEPA High Efficiency Panticulate Air
SO, Sulfate HS&E Labs Health, Safety and Environmental Laboratories
Sr Strontium ICRP Intemational C ission on Radiological Protection
TCA 1,1.1 - Trichlorocthane MDA Minimum Detectable Amount
TCE Trichloroethene _ NA Not Applicable
Tm Thulium NAAQS National Ambient Air Quality Standards
u Uranium NCC NEPA Compliance Commitice
Zn . Zinc i NCRP National Council on Radiation Protection and Measurements
! NEPA National Environmental Policy Act
NESHAP National Emission Standards for Hazardous Air Poll
NOID Notice of Intent to Deny
NPDES National Pollutant Discharge Elimination System
: NPL National Priorities List
, NRC Nuclear Regulatory Commission
! PM-10 Particulate Matter - 10
: QA/QC Quality Assurance/Quality Control
)
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ACRONYMS

- CONTINUED

Radioactivity Concentration Guides
Resource Conservation and Recovery Act

Rocky Flats Plant
Selective Alpha Air Monitor

Superfund Amendment and Reauthorization Act

M

Spill Prevention Control and Cc

m,
Dest

Site-Specific Plan

Sewage Treatment Plant
Standard Units

Solid Waste Management Unit

Total Dissolved Solids
Thermolumi nt dosi:
Transuranic

Toxic Substances Control Act
Total Suspended Particulates
Volatile Organic Compound
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Practices

GLOSSARY

activity. See radioactivity.

air pollutant. Any fume, smoke, particulate matter, vapor, gas, or combination thereof which is emitted into or other-
wise enters the atmosphere, including, but not limited to, any physical, chemical, biological, radioactive (including
source material, special nuclear material, and by-product materials) sub or material, but does not include water
vapor or steam condensate.

alpha particle. A positively charged particle emitted from the nucleus of an atom having the same charge and mass as
that of a helium nucleus (2 protons, 2 neutrons).

atom. Smallest particle of an element capable of entering into a chemical reaction.

beta particle. A negatively charged particle emitted from the nucleus of an atom having a mass and charge equal to that
of an electron.

concentration. The amount of a specified substance or amount of radioactivity in a given volume or mass.

contamination. The deposition of unwanted radioactive or hazardous material on the surfaces of structures, areas,
objects, or personnel.

ic radiation. Radiation of many types with very high energies, originating outside the earth’s ph Cosmic
radiation is one source contributing to natural background radiation.

curie (Ci). The traditional unit for of radioactivity based on the rate of radioactive disintegration. One
curie is defined as 3.7 X 10'® (37 billion) disintegrations per second. Several fractions and multiples of the curie are in
common usage:

millicurie (mCi). 10” Ci, one-thousandth of a curie; 3.7 X 107 disintegrations per second.
microcurie (uCi). 10 Ci, one-millionth of a curie; 3.7 X 10* disintegrations per second.
nanocurie (nCi). 10°° Ci, one-billionth of a curie; 37 disintegrations per second.

picocurie (pCI).l 102 Ci, one-trillionth of a curie; 3.7 x 102 disintegrations per second.
femtocurie (Cl). 10" Ci, one-quadrillionth of a curie; 3.7 x 10°® disintegrations per second.

attocurie (aCi). 10°"® Ci, one-quintillionth of a curie; 3.7 x 10°® disintegrations per second.
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decay, radloactive. The sp fi ion of one radionuclide into a diffe dioactive or nonradioactive
nuclide, or into a different energy state of the same radionuclide.

Derived Concentration Guide (DCG). Secondary radiocactivity in air and water concentration guides used for compari-
son to d radioactivity ions. Calculation of DCG that the exposed individual inhales 8,400
cubic meters of air per year or ingests 730 liters of water per year at the specified radioactivity DCG with a resulting
radiation dose of 0.1 rem (100 mrem) effective dose equivalent.

disintegration, nuciear. A spontancous nuclear transformation (radioactivity) characterized by the emission of energy
and/or mass from the nucleus of an atom.

dose, absorbed. The of energy deposited by radiation in 2 given mass of material. The unit of absorbed dose is
the rad or the gray. (1 gray = 100 rad).”’

dose commitmens. The tota) radiation dose projected to be received from an exposure to radiation or intake of radioac-
tive material throughout the specified remaining lifetime of an individual. In theoretical calculations, this specified
lifetime is usually assumed to be 50 yrs.

dose equivalent. A modification to absorbed dose which expresses the biological effects of all types of radiation (e.g.,
alpha, beta, gamma) on a common scale. The unit of dose equivalent is the rem or the sievert (1 sievert = 100 rem).

posure. A of the ionization produced in air by X-ray or gamma + radiation. The special unit of exposure is
the roentgen (R). :
gamma ray. High-energy, short-wavelength el ic radiati itted from the nucleus of an atom. Gamma

radiation frequently
the source of the emission.

p the emission of alpha or beta particles. Gamma rays are identical to X-rays except for

half-life, radioactive. The time required for a given amount of a radionuclide to lose half of its activity by radioactive
decay. Each radionuclide has a unique half-life.

isotopes. Forms of an clement having the same number of protons in their nuclei and differing in the number of neu-
trons.

minimum detectable concentration (MDC). The llest or ion of a radioel that can be
distinguished i system in a preselected counting time at a given confidence level.

in a sample by a given

natural radiation. Radiation arising from cosmic sources and from naturally occurring radionuclides (such as radon)
present in the human environment.

outfall. The place where a storm sewer or effluent line discharges to the environment.
part per billion (ppb). Concentration unit approximately equivalent to pg/l.

part per million (ppm). Concentration unit approximately equivalent to mg/l.
pathway. Potential route for exposure 1o radioactive or hazardous materials.

person-rem. The traditional unit of collective dose 1o a population group. For example, a dose of one rem to 10
individuals results in a collective dose of 10 person-rem.

quality factor. The factor by which the absorbed dose (in rad or gray) is multiplied to obtain the dose equivalent (in rem
or sievert). The dose equivalent is a unit that expresses, on a common scale for all ionizing radiation, the biological
damage to exposed persons. It is used because some types of radiation, such as alpha particles, are more biologically
damaging than others.

rad. A traditional unit of absorbed dose. The Intemational System of Units (SI) unit of absorbed dose is the gray (1
gray = 100 rads).
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radioactivity. The sp emission of radiation, generally alpha or beta particles, often accompanied by gamma
rays, from the unstable nucleus of an atom.

W,

radionuclide. An atom having an ratio of wp so that it will tend toward stability by undergo-

ing radioactive decay. A radioactive nuclide.

rem. The traditional unit of dose equivalent. Dose equivalent is frequently reported in units of millirem (mrem) which
is one-thousandth of a rem. The Intemational System of Units (S1) unit of dose equivalent is the sievert (1 sievent =
100 rem).

Roentgen (R). The traditional unit of exposure to X-ray o gamma radiation based on the ionization in air caust.:d !)y
the radiation. One Roentgen is equal to 2.58 X 10* coulombs per kilogram of air. A expl of radiation
exposure is the milliRoentgen (IR = 1000 mR).

sievert (Sv). International System of Units (S1) unit for radiation dose, 1 Sv = 100 rem.

1 4 dack

ther (TLD). Adevice used to extemal (ie., ide the body) of penetrat-
ing radiation such as X-rays or gamma rays.

tritium (H-3). The hydrogen isotope having one proton and two in the nucl It is radioactive and emits a
low energy beta particle (0.0186 MeV max). .

uncontrolled area. Any area to which access is not controlled for the purpose of protecting individuals from exposure
to radiation and radioactive materials. The arca beyond the boundary of the RFP is an uncontrolicd asea.

woridwide fallout. Radioactive debris from stmospheric weapons tests that is cither airborne and cycling around the
carth or has been deposited on the earth’s surface.
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ENVIRONMENTAL
i REPORTS FOR THE
ROCKY FLATS PLANT

latory Report" ency’ - Frequency
Air Compliance Report (40 CFR 61.94) EPA Annual
Effluent Information System/

Onsite Discharge Information System DOE Annual
Envir I Protecti pl jon Plan DOE Annual ot
Emergency and Hazardous Chemical Inventory Forms ¢ Annual
Toxic Chemical Release Inventory EPA Annual
National Pollution Discharge Elimination System/

Discharge Monitoring Report EPA Monthly/Annual
Polychlorinated Biphenyls (PCB) Inventory EPA Annual
Resource Conservation and Recovery Act

Groundwater Monitoring Report EPA/CDH Annual
Rocky Flats Environmental Monitoring Report DOE/EPA/CDH/

County/City - “Monthly
Rocky Flats Plant Site Environmental Report DOE Annual
a. Reports on major environmental programs prepared on a periodic basis.

b. EPA - Environmental Protection Agency

DOE - Department of Energy

CDH - Colorado Department of Health

County - Jefferson

Cities - Arvada, Broomfield, Westminster, Denver, Boulder, Nosthglenn, Fort Collins,
¢. Colorado Emergency Planning Commission

Jefferson County Emergency Planning Committee

Boulder County Emergency Planning Committee

Rocky Flats Fire Department :
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METEOROLOGY AND | APPENDIX!
CLIMATOLOGY

W.S. BUSBY

S

..}:»»\ \:‘:,‘ t&}x ‘k

Meteorological data were collected at RFP from instrumen-
tation ona 61-m (200-ft) tower located in the westbuffer zone

Mean temperature for 1989 was 8.7°C (47.7°F). Maximum
temperature was 31.9°C (89.4°F) on July $th and minimum

(Figure B-1). Results are ized as annual p
frequency of wind directions in Table B- 1 and Figure B-2and
represent 94% data recovery. Compass point designati
(Table B-1) indicate true bearing when facing against the
wind as do wind rose vectors (Figure B-2). Results showed
apredominance of northwesterly winds and low frequency of
casterly winds greater than 7 meters per second (m/s) (15.6
miles per hour [mph]). These results are typical for RFP.

p was -29.4°C (-20.9°F) on February 5th. RFP
recorded 32.16 cm (12.66 in) of precipitation in 1989.
Maximum precipitation for a 15-minute period was 0.69 cm
(0.27 in) on August 6th. Highest wind speed was 39.93 m/s
(89.32 mph) on March 14th and meun wind speed for 1989
was 4.16 m/s (9.31 mph).

owe 33
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|
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|

_
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wind Rose for the Rocky Flats Plant
: 1989 Annual

TABLE B-1
Percent Wind Direction by Four Wind-Speed Classes at the Rocky Flats Plant in 1989
(Fifteen-Minute Averages-1989) ' i
1-3 3-7 7-15 >15 '
Calm (mfs) (mss) {m/s) {mfs) Total i
- 5.22 - - - - 522
N - 2.66 4.32 0.63 0.00 7.61
NNE - 2.61 2.78 021 0.01 5.62 ;
NE - 2.28 1.59 0.06 0.00 3.93
ENE - 1.77 1.08 0.0t 0.00 2.86
E - 1.45 0.82 0.02 0.00 2.29
ESE - 1.45 0.79 0.02 0.00 2.26
SE - 1.63 1.63 0.13 0.00 3.39
SSE - 2.13 2.7 0.19 0.00 5.03
S - 2.05 3.01 0.24 0.00 5.30
SSW - 222 2.87 0.24 0.00 5.33
SwW - 2.08 2.39 0.16 0.00 463 -
wWsSw - 2.18 . 4.62 0.43 0.00 7.23 .
w - 271 3.72 1.42 0.25 8.10
WNW - 2.96 3.83 4.36 0.50 11.65
NW - 298 4.74 3.06 0.11 10.89
NNW - 2.88 4.59 0.82 0.1 8.30 '
]
TOTALS 5.22 36.04 45.50 12.00 0.88 99.64
]

Figure B-2
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PERSPECTIVE
ON RADIATION

N. M. DAUGHERTY

Introduction

Radioactive matcrials and radiation-producing equipment

archandled and op dat RFP. Envir | monitoring
1ud

progr ing for p ial exp 1o the
public from RFP-related radiation sources, This "Perspec-
tive on Radiation” is provided to acquaint the reader with
basic concepts of radiation and assist in the understanding
and interpretation of the monitoring information and radia-
tion dose assessment.

Further di ion on of ionizing radiation can be
found in Report No. 93 of the National Council on Radiation
Protection and M "lonizing Radiation Exposure

of the Population of the United Swtes” (NA87b), from which
much of the information in this section was derived.

Ionizing Radiation

Many kinds of radiation exist in our environment. Visible
light and heat radiating from a warm object are examples.
Radiation from radioactive materials and radiation-produc-
ing equipment s called ionizing radiation. lonizing radiation
has sufficient energy to scparute electrons from atoms of
material. This separation is called ionization. Whenionizing
radiation is absorbed in living tissues, it can cause damage
from the ionization process. C quently, protective mea-
sures may be required 1o minimize the of ionizing
radiation to which a person might be exposed.

Types of Radiation

Common types of ionizing radiation include alpha, beta,
gamma, X-ray, and neutron radiation. While all types can
produce ionization, they have other, differing properties.
One important property is their ability to penetrate or pass
through materials. Alpha radiation penctrates poorly; a piece
of paper or outer skintissue canstop it. Betaradiation haslow
to moderate penetrating ability. Gamma, X-ray, and neutron
radiation usually has much greater penetrating ability. Ra-
diation produced by medical X-ray machines, for exumple, is
able to pass through a human body.

Production of Radiation

lonizing radiation is produced by radioactive materials and
radiation-producing equipment. Radiation-producing

quip includes X-ray machines and linear accelerutors.
Electrical power must be applied to this eyuipment (o pro-
duce radiation. In contrast, radicactive materials will con-
tinue to emit ionizing radiation until they have undergone
radioactive decay to non radioactive, stable states. The time
required for a material to reach this stable state is dependent
uponamaterial's radioactive half-life. Half-life is the amount
of time required for one-half of the atoms of a radioactive
material 1o experience radioactive decay. Half-life is unique
and unchanging for a specific radionuclide. Half-lives for
different radionuclides may vary from seconds to billions of
years.

Radiation Dose

The biological effect of ionizing radiation is called radiation
dose. The radiation can be from a penetrating radiation
source located outside of the body (external radiation) or
from radioactive materials taken into the body (intemal
radiation). In the United States, radiation dose is measured in
the unit called the rem or millirem (1 rem = 1000 millirem).
The comparable Intemational Standard unit of radiation dose
is the sievert (1Sv = 100 rem). A rem is a unit of biological
dosc that expresses biological damage on a common scale.
The effective dose equivalent is a means of calculating
radiation dose. Effective dose equivalent takes into account
the total health risk estimated for cancer montality and serious
genctic defects from radiation exposure regardless of which
body tissues receive the dose or the sources or types of
ionizing radiation producing the dose.

Sources of Radiation

All living things are exposed to natusally occuring ionizing
radiation. However, since the discovery of radiation and
radioactive materials at the beginning of this century, we can
significantly increase the amount of rudiation we are exposed
tothrough use of antificially produced or enhanced sources of

radiation.
‘
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Natural Sources

Naturally occurring sources are the greatest contributor to
radiation exposures for the U. S. public. Sources of natural
background radiation include cosmic radiation from space
and secondary radioactive materials (cosmogenic nuclides)
created when cosmic radiation enters our atmosphere. An-
other source is naturally occurring radioactive materials
originating from the earth’s crust, referred to as primordial
nuclides. These materials may contribute to radiation expo-
sure when located outside the body or when taken into the
body through inhalation or ingestion. Radon, for example, a
radioactive gas derived from uranium, is an important con-
tributor to internal radiation exposure as aresult of inhalation
inside of buildings.

Differentliving situations can result in more or less exposure
to naturally occurring ionizing radmhon Cosmic radiation
exposure can i as altitud b -less
atmosphere exists to shield against the radiation. Some
geographical areas have higher concentrations of primordial
nuclides such as uranium and thorium. Because the Denver
area is located at a relatively high altitude and also has higher
concentrations of uranium and thorium in rocks and soil,
naturally occurring radiation levels are higher than those in
many other regions in the country.

Annual, naturally occurring effective dose equivalent to a
typical resident of the Denver metropolitan area is given in
Section 3.6. The total for this area, based on current published
reports, is about 350 mrem/yr. This estimate may increase as
the Denver regional difference in indoor radon concentration is
determined. By comparison, the estimated total average ef-
fective dose equivalent for a member of the U. S. population
from natural sources is about 300 mrem/yr.

Medical Sources

Ionizing radiation is used in medicine for diagnosis and
treatment of many medical conditions. This radiation can be
produced by equipment such as X-ray machines or linear

accelerators, or it can originate from radiodctive matcnals .

Medical d;

incorporated into p eutical and
treatment account for the Iargest radiation doses lo the U.S.
public from artificially produced sources of radiation. The
average effective dose equivalent to a member of the U. S.
population from medical sources is about 50 mrem/yr.
However, individual doses from this source vary widely,
with some people receiving little or none and others receiving
much more than the average in any particular year.

Consumer Products Sources

Some consumer products, including tobacco, smoke detec-
tors, and television sets, have jonizing radiation associated
with them. Consumer products are the second largest con-
tributor to radiation dose to the U.S. population from artifi-
cially produced or enhanced sources. The radiation may or
may not be intentional and necessary for the functioning of
the product. lonization smoke detectors and X-ray baggage
inspection systems at airports require ionizing radiation to
perform their functions. Tobacco products, fuels such as
coal, and television receivers have radiation associated with
them even though it is not necessary for their use.

Other Sources

Naturally occurring, medical, and consumer product sources
contribute over 99% of the average radiation dose that a

MEDICAL

Huclear
Magicing_ _a

COMSUMER
PRODUCTS 3%

member of the U. S. popula-
tion receives each year
(Figure C-1). Other sources
include occupational expo-
sures, residual fallout from
past atmospheric weapons
testing, the nuclear fuel
cycle, and miscellaneous
sources. Combined, these

other sources contribute
OTHER <1%

RADON
557%

Figure C-1

less than 1% of the average
radiation dose to a member
of the U. S. population.

Occupational 03%
Faflout <0 3%
Nuclear

Funl Cycle 01%
Miscallaneous 01%
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APPLICABLE
GUIDES AND

STANDARDS

Rocky Flats Plant environmental monitoring programs
evaluate plant compliance with applicable guides, limits, and
standards. Guide values and standards for radionuclides in
ambient air and waterborne cffluents have been adopted by
the Department of Energy, the Colorado Department of
Health, the Colorado Water Quality Control Commission
(water only), and by the Environmental Protection Agency
(for the air pathway only) (VASS, CO78 U585 C089)

Many of the guides are based on rec ns publi

by the Intemnational C ton on Radiological Py ion
(ICRP)and the National Councilon Radl:mon Protectionand
Measurements (NCRP).

Air Sfandards

Effluent Air

Air effluent limits are established under the National Emission
Standards for Hazardous Air Poll Radioactivity emis-
sions are promulgated by EPA and are listed in Table D-1 (see
"Air Pathway Only"). Non-radioactive but otherwise haz-
ardous materials emissions are regulated by the State of
Colorado under Colorado Air Quality Control Regulation #8.

TABLE D-1
Radiation Protection Standards for the Public for Department of Energy Facilities (VA8S5)

FROM ALL PATHWAYS:
Occasional Exposures
Prolonged Exposures (> 5 years)

Individual Organ

AIR PATHWAY ONLY:
Prior to Dec. 15, 1989 (US85):

Whole Body
Any Organ

As of Dec. 15, 1989 (US89b):

87

EFFECTIVE
DOSE EQUIVALENT
{mrem/year)

500
100
DOSE EQUIVALENT
{mrem/year}
5,000

DOSE EQUIVALENT
(mremiyear)

25
75
EFFECTIVE
DOSE EQUIVALENT
]mrgmﬂgarl
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of specific radionuclides and mixtures of radionuclides in air
(RCG,) and water (RCG ) for individuals in the gencral
population (US81a). Inaddition to restricting specific radio-
nuclides, the guides restricted the concentration of radionu-
clides in a mixture such that the sum of the ratios of each
radionuclide concentration to the appropriate concentration
guide would not exceed a value of one. The guides further
stated that a radi lide might be considered not present in
a mixture if: (a) the ratio of the concentration of that
radionuclide in the mixture to the concentration guide for that
radionuclide did not exceed one-tenth, and (b) the sum of

Uranium C i Uranium c ations are the
cumulative alpha activity from uranism-233,-234,and -238.
Components containing fully enriched uranium are used at
the RFP. Depleted uranium metal is fabricated and also is
used as a process waste material. Uranium-235 is the major
isotope by weight (93%) in fully enriched uranium; however,
uranium-234 accounts for approximately 97% of the alpha
activity of fully enriched uranium. In depleted uranium, the
combined alpha activity from uranium-234 and -238 ac-
counts for approximately 99% of the total alpha activity.
Uranium DCGs used in this report for air and water are those

such ratios for all radi lid idered as not pi in
the mixture did not exceed one-fourth,

Applying the same methodology for reporting mixtures un-
der the DCG concept as was used with RCG, d

for uranium-233, -234, and -238, which are the most restric-
tive.

Environmental uranium concentrations can be measured by

+ i

concentrations were compared to concentration guides for
specific radionuclides rather than to the guide for mixtures.
Fractions of ingested radionuclides absorbed in the gastro-
intestinal tract and the lung cl e classes for inhaled
radionuclides were chosen to yield the most restrictive DCGs
for comparisons m this report. Where aradionuclide concen-
tration is exp d as the lative S of more
than one notope, the stated DCG used for comparison rep-
resents the most restrictive DCG for that grouping of iso-
topes.

Plutonium Concentrations. Plutonium concentrations at

various y
yield concentration units of mass per unit volume such asmg/

‘m’ and m, Uranium conccntranons iven in this report
8 POl

were denvedby measuring radioactivity from alph

uranium isotopes and are expressed in terms of actlvny um(s
per unit volume. Rocky Flats data include measurements of
depleted uranium, fully enriched uranium, and natural ura-
nium.

Conversion factors for specific types of uranium can be used
to compare the data in this report to data from other facilities
and agencies that are given in units of mass per unit volume;
however, the resulting approximations will not have the same

RFP represent the alpha radioactivity from plutonium iso-
topes-239 and -240. These constitute over 97% of the alpha
radioactivity in plutonium used at the plant.

of y as that of the original measured values.
Uranium in effluent air from plan! buildings is primarily
depleted uranium. The conversion factor for these data is 2 6
X 10° Cifg. Natural uranium is the pred
found in water. The conversion factor for water data is l 5X
10¢ Ci/g.

Nonradiological techniques’

Table D-4
NPDES Discharge Limitations for the Rocky Flats Plant in 1989
Monthly Waeekly Daily

Parameter Average Average Maximum
Effluent Water Samples
{Nonradioactive)
pH 6.0-9.0 SU
Nitrates as N 10 mght 20 mgn NA
Total Phosphorus 8 mg/l NA 12mgA
Biochemical Oxygen 10 mgA NA 25 mght

Demand, 5-Day
Suspended Solids 30 mgh 45 mg/t NA
Total Chromium 0.05 mght NA 0.1 mgn
Residual Chiorine NA NA 0.5 mgh
Oil and Grease NA NA Visual
Fecal Coliform - 200 400 NA

No./100 mt

a. These limitations are presented as indicators of the types of parameters and associated concentration limits required
by the NPDES permit. Details of these requirements specific to each discharge location are given in the referenced
document (US84a). The daily and monthly limitations indicated cannot be correlated with the annual water quality
data summarized in the text.
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Physical and Biological

Inorganic

Metals

hemical Classification

TABLE D-5a
Colorado Water Quality Control Commission Temporary Water Quality Standards for
Offsite Discharge (Adopted July 11, 1989)

All Tributaries to Standley Lake and Great Western Reservoir from RFP:

Parameter

Dissolved Oxygen
pH
Fecal Coliforms

Cyanide

Sulfate as Hydrogen Sulfide
Nitrite

Nitrate

Chioride

Sulfate

Boron

Arsenic
Cadmium
Copper il
Copper Vi
Copper
fron

Lead
Manganese
Mercury
Selenium
Silver

Zinc

Beryllium
Nicke!

91

CWCC Standards (mg/l}

5.0
6.5-9.0
2000/100

.05
1.0
10.0
250.0
250.0
75
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¢.  Organic chemicals not on this list are covered under Section 3.1.11 (1) (d) of “The Basic Standards and

d. (l) - Based on 10°® cancer risk from EPA Integrated Risk Information System.
e. (L) - Based on EPA lifetime drinking water health advisory.

_ TABLE D-5b
Temporary Standards for Carcinogenic Organic Chemicals® (Adopted July 11, 1989)

Standard *
Parameter CAS No!' fuaf))
Aldrin 309-00-2 0.002 (1)°
Benzene 71-43-2 k 5
Benzidine 92-87-5 0.0002 (1)
Carbon Tetrachloride 56-23-5 5
Chlordane §7-74-9 0.03 (1)
Chlorosthyl Ether (BIS-2) 111-44-4 0.03 (1)
DDT 50-29-3 0.1 ()
Dichloroethane 1, 2 107-06-2 5
Dichloropropane 1, 2 78-87-5 0.56 (L)*
Dieldrin 60-57-1 0.002 (1)
Dioxin (2, 3, 7, 8-TCDD) 1746-01-6 2.2x107 (L)
Diphenylhydrazine 1, 2 122-66-7° 0.05 (1)
Heptachlor ' 76-44-8 0.008 (L)
Heptachlor Epoxide 1024-57-3 0.004 (L)
Hexachlorobenzene 118-74-1 0.02 (1)
Hexachlorocyclohexane (Lindane) 58-89-9 4
Polychlorinated Biphenyls (PCBs) 1336-36-3 - 0.005 (1)
Toxaphene 8001-35-2 5
Trichloroethylene . 79-01-6 5
Trichlorophenoi 2, 4, 6 88-06-2 2.0()
Trihalomethanes (total)® 100

Vinyl Chloride 75-01-4 2

a. Standards are based on the Maximum Contaminant Level (MCL) for drinking water unless otherwise
noted.

b. Total trihalomethanes are considered the sum of the concentrations of bromodichloromethane (CAS No.
75-27-4), dibromochloromethane (CAS No. 124-48-1), tribromomethane (bromoform, CAS No. 75-25-2)
and trichloromethane (chloroform, CAS No. 67-66-3).

Methodologies for Surface Water” (SCFR 1002-8).

CAS No. - Chemical Abstracts Service identification number,

92
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TABLE D-5¢
Temporary Standards for Non-Carcinogenic Organic Chemicals® (Adopted July 11, 1989)

Standard

Parameter CASNo* (uan)
Aldicarb : 116-06-3 10 (L)°
Carbofuran 1563-66-2 36 (L)
Chlorobenzene 108-90-7 300(L)
Dichlorobenzene 1,2 95-50-1 620 (L)
Dichlorobenzene 1, 3 541-73-1 620 (L)
Dichlorobenzene 1, 4 106-46-7 75 (M)®
Dichloroethylene 1, 1 75-35-4 7 (M)
Dichioroethylene 1, 2-Cis 156-59-2 70 (L)
Dichioroethylene 1, 2-Trans 156-60-5 70 (1)
Dichlorophenol 2, 4 120-83-2 21 (L)
Dichlorophenoxyacetic Acid (2, 4-D) 94-75-7 100 (M)
Endrin 72-20-8 0.2 (M)
Ethyibenzene 100-41-4 680 (L)
Hexachlorobutadiene 87-68-3 14 ()¢
Hexachlorocyclopentadiene 77-47-4 439 ()
tsophorone 78-59-1 1,050 (1)
Methoxychlor 72-43-5 100 (M)
Nitrobenzene 98-95-3 3.5()
Pentachlorobenzene 608-93-5 6(h
Pentachioropheno! 87-86-5 200 (L)
Tetrachlorobenzene 1,2, 4,5 95-94-3 2()
Tetrachloroethylene 127-18-4 10 (L)
Toluene : : 108-88-3 2,420 (L)
Trichloroethane 1, 1, 1 71-55-6 ) 200 (M)
Trichloroethane 1, 1, 2 79-00-5 28 (1)
Tﬁchldrophenol 2,4,5 85-95-5 700 (1)
Trichlorophenoxypropionic Acid

(2,4,5-TP) 93-72-1 10 (M)

a. Organic Chemicals not on this list are covered under section 3.1.11 (1) (d) of the Basic Standards and
Methodologies for Surface Water (SCFR 1002-8).

b. M - Based on MCL for drinking water.

c. L -Based on EPA lifetime drinking water health advisory.

d. |- Based on reference dose from EPA Integrated Risk Information System (IRIS).

e. CAS No. - Chemical Abstracts Service identification number.

93
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TABLE D-5d

Temporary Fish and Water Ingestion Standards (Adopted July 11, 1989)

Parameter

Acrylonitrile

Aldrin

Benzidine

Chlordane

Chioroform

Chloromethyl Ether (BIS)

DDY

Dichlorobenzidine -

Dieldrin

Dioxin (2, 3, 7, 8-TCDD)
Halomethanes

Heptachlor

Hexachloroethane
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclohexane, Alpha
Hexachlorocyclohexane, Beta
Hexachlorocyclohexane, Gamma .
Hexachlorogyclohexane, Technical
Nitrosodibutylamine N
Nitrosodiethylamine N
Nitrosodimethylamine N
Nitrosodiphenylamine N
Nitrosopyrrolidine N

PCBs

Polynuclear Aromatic Hydrocarbons
Tetrachloroethane 1,1,2,2 ~

Tetrachloroethylene

Trichloroethane 1, 1, 2
Trichlorophenol 2, 4, 6

Standard
wall

0.058
0.000074
0.00012
0.00046
0.19
0.0000037
0.060024
0.01
0.000071
0.000000013
0.19
0.00028
19
0.00072
0.45
0.0092
0.0163
0.0186
0.0123
0.0064
0.0008
0.0014
4.9
0.016
0.000079
0.0028
0.17
0.8
0.6
1.2

Plant Site Report - '89 JEB:8 ROCKY FLATS

TABLE D-5e

Parameter pcif
Americium-241 30
Curium-244 60
Neptunium-237 30
Plutonium-241 1,000
Piutonium-242 : 30
Uranium (total of all isotopes) 40

surface waters:

Cesium-134 80
Plutonium-238, -239, and -240 15
Radium-226 and -228 ]
Strontium-90 8
Thorium-230 and -232 : 60
Tritium 20,000

95

Temporary Radionuclide Standards for State Surface Waters (Adopted July 11, 1989)

Note that the following radionuclide standards have previously been adopted and are in effect for all state
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ANALYTICAL

PROCEDURES

Health, Safety and Environmental
Laboratories (HS&E Laboratories)

HS&E Laboratories routinely perform the following analy-
ses on environmental and effluent samples:

1. Total Air Filter Counting (Pu specific alpha)
2. Gas Proportional Counting (Gross alpha & gross beta)
3. Gamma Spectral Analysis

4. AlphaSpectral Analysis(Pu-239,-238; Am-241; U-238,
-233,-234)

5. Beta Liquid Scintillation (Tritium)

6. N,N-Dimethyl-p-phenylenediamine (DPD) (Chlorine)

7. Atomic Absorption (Beryllium)
8. Millipore Filtration Method (Fecal and Total Coliform)

Procedures for these analyses are described in the "HS&E
Laboratories Procedures and Practices Manual,” (WI82).
The procedures for bacteria and chlorine analyses were
developed following EPA guidelines. Soil procedures were
developed following speciﬁcaliuns set forth in "M

results. All procedures are reviewed annually for consistency
with state-of-the-art techniques, or at any lime an analytical
problem is suspected. Copies of all procedures are kept on
file in the office of the manager of HS&E Laboratories,

Analytical Procedures

Samples received for air filler screening are counted at
approximately 24 hrs and then 48 hrs after collection.
Samplesexceeding specified limits are recounted. Hihe total
long-lived alpha concentration for a screened filter exceeds
these EM action {imits, the filter is directed (o individual
specific isotope analysis and/or follow-up investigation to
determine the cause and any needed corrective action.

All water samples, except those scheduled for tritium analy-
sis, are poured into one-liter Marinelli containers and sealed
bcfore delivery to the gamma coummg area. Routine water

are d for approxi ly 12 hrs. Samples
requmng a lower detection limit are counted from 16 to 72
hus.

Soil ples scheduled for g spectral analysis are
dried, sieved through at sh sieve, weighed, and the fine
portion is ball-milled. The fine portion is then placed in a
500-milliliter (ml) Marinelli container and counted for at
least 16 hrs,

ments of Radi lides in the Env Sampling and
Analysis of Plutonium in Soil,” Nuclear Regul.\mry Com-
mission Reg. Guide 4.5. Allnew procedures und changes to
existing procedures must be thoroughly tesied, documented,
and approved in writing by the M.m.xger of HS&E Laborato-
riesbefore being i ,' d. Envir IM

is notified of any major changes that could affect dnd|)’llc.\|

All les scheduled for alpha spectral analysis are ana-
lyzed in a similar manner regardless of matrix. Prior to
dissolution, a known quantity of nonindigenous radioactive
tracer is added toeach sample. ‘The tracer is used to determine
the chemical recovery for the anulysis. Tracers used include
Pu-236, Pu-242, U-232, U-236, Am-243, and Cm-244. The
type and activity level of the tracer used depends on the type
and projected activity level of the sample to be analyzed. All
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refractory or intractable actinides are dissolved by vigorous
acid treatment using both oxidizing and complexing acids.
After samples are dissolved, the radioisotopes of concern are
separated from cach other and from the matrix material by
various solvent ex andion exchange techniques. The
purified radioisotopes are electro-deposited onto stainless
steel discs. These discs are alpha counted for 12 hrs. If a
. lower minimum detection limit is requiréd, samples may be
counted from 72 to 168 hrs. depending on the specific
sensitivity requirement. Samples that exhibit a chemical
recovery of less than 10% or greater than 110% are automati-
cally scheduled for reanalysis.

Tritium analyses are routinely performed on specified en-
vironmental water samples as well as stack effluent samples.
Ten ml of the samples are combined with 10 ml of liquid
scintillation fluid. Environmental and airbome effluent
samples are generally counted for 120 min.

General Laboratory

The General Laboratory routinely performs the following
analyses for environmental monitoring of plant effluent
streams, process wastes, and soil residues:

1. Dissolved metallic elements including tests for 19 cations
by inductively coupled plasma spectroscopic techniques
and 17 elements by atomic absorption spectroscopy
techniques (including beryllium in airbomne effluent
sample filters).

2. Oxygen demand tests including total organic carbon,
dissolved oxygen, chemical oxygen demand, carbon-
aceous biological oxygen demand, and biological oxy-
gen demand (5-day incubation).

3. Nutrient-tests including free ammonia, ortho and total
phosphate phosphorus, nitrite and nitrate anions.

4. Physical tests, including pH, conduétivity. color, total
dissolved solids, suspended solids, total solids, non-
volatile suspended solids, turbidity, and specific gravity.

5. Soap residues (as alkyl sulfonate).

6. Oil and grease residues, by extraction and infrared or
gravimetric detection and by visual observation,

7. Specific chemical property or element including total
hardness (as calcium carbonate), alkalinity (as hydrox-
ide, bicarbonate, or carbonate), chloride, fluoride, cya-
nide, sulfate, and hexavalent chromium.

8. Radioactive species including gross alpha and beta by gas
proportional detection; tritium by liquid scintillation
detection; total radiostrontium by gravimetric separation

followed by gas proportional detection. Isotopes of
plutonium, americium, and uranium are determined by
ion exchange and liquid extraction techniques followed
by alpha pulse height analysis.

9. Volatile and semi-volatile compounds from the EPA
Contract Laboratory Program (EPA-CLP) Target Com-
pound List are analyzed by gas chromatography/mass
spectrography. Phenols also are analyzed using spectro-
photometry. Polychlorinated biphenyl compounds are
analyzed by gas chromatography.

Procedures for these analyses, developed by the General
Laboratory analytical technical staff, were adopted from
EPA-approved sources or from other recognized authorita-
tive publications where EPA-approved procedures were not
available. Laboratory operations procedures are docu-
mented in a standard format, approved by the manager of the
Rocky Flats Analytical Laboratories, and distributed to a
controlled distribution list to assure that proper testing and
approval is performed before changes are adopted. The
General Laboratory Quality Assurance Plan requires annual
review of procedures for consistency with state-of-the-art
techniques and compliance of laboratory practice with writ-
ten procedures. In addition, a review is performed whenever
an analytical problem is indicated.

Analytical Procedures

All water samples analyzed for radioactive materials, except
those scheduled for tritium analysis, are acidified immedi-

ately upon collection.

Liquid samples received for gross alpha and beta screening
are evaporated, and the residue is transferred to planchets for
gas proportional counting. When activities exceed action

guidelines, notification to EM is made, and reanalysis and/or .

investigation may be required.

For some liquids such as machine oils, a specified volume is
evaporated, ashed, and the salt residue is taken up in nitric
acid for deposition onto the counting planchet. A correction
factor is determined for each sample to account for self-
absorption effects.

Water samples to be tested for chemical and physical param-
eters are analyzed within 24 hrs. of collection, or they are
preserved by refrigeration, freezing, oraddition of achemical
preservative when required. The tests performed include
gravimetric, titrametric, calorimetric, chromatographic, or
electroanalytical methods, following procedures specified in
the 16th edition of Standard Methods for the Examination of
Water and Waste Water, Methods for Chemical Analysis of
Water and Wastes, or other authoritative publications.

Water samples to be analyzed for dissolved metallic ions are
filtered through a 0.45 pm filter, preserved with nitric acid,
and digested before being analyzed by atomic absorption or
ICP methods.
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Organic toxic species are determined by chromatography,
using clectron capture detection. Some organics, such as
phenol, are determined by developing achromaphoric complex
and measuring light absorption at a specific wave-length with
aspectrophotometer. Measuring occurs after extraction intoan
appropriate solvent phase.

Tritium is measured using liquid scintillation counting. Count-
ing efficiency is determined using a separately prepared vial to
which is added a known standard tritium activity.

Strontium is radiochemically separated from the sample
matrix using precipitation techniques. Strontium is depos-
ited on planchets with a carrier element, and the activity in
the sample is quantified using beta gas proportional
counting.
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DETECTION
LIMITS AND

ERROR TERM

- PROPAGATION

Radioactivity Parameters

Health, Safety and Environmental Laboratories have
adopted the following definition for detection limit, as given
by Harley (HA72):

"The smallest amount of sample activity using a given
[ (Le.,ch | procedure and detector)

that will yield a net count for which there is confidence at a

pre-determined level that activity is present.”

The mini d bl (MDA) is the term used to
describe the detection limit and is defined as the smallest
amount of an analyzed material in a sample that will be
detected witha P probability of non-detection (Type Il error),
while ing an o probability of er ly detecti

P

that materia) in an appropriate blank sample (Type 1 error).
At the 95% confidence level, both ot and § are equal to 0.05.

Based on the approach presented in draft American National
Standards Institute Standard N13.30, "Performance Criteria
for Radiobioassay,” (HE8S) the formulation of the MDA for
radioactive analyses is:

MDA =4.65 S, + M(TEY)

aV

where S, = standard deviation of the population of appro-
priate blank values (disintegrations per minute, d/m)

Ts = sample count time (minutes, m)

E, = absolute detection efficiency of the sumple
detector

Y =chemical recovery for the sample

a =conversion factor (disintegrations per minute per unit
activity)

(a=2.22disintigrations per minute per picocurie [d/m/
pCi] when MDA is in units of pCi, and 0 = 2.22 X 10°
disintigrations per minute per microcuries [d/m/uCi)
when MDA is in units of pCi.)

V = sample volume or weight
(V=1 if the MDA per sample is desired.)

The major component of the MDA equation is the variability
of the blanks.

Table F-1 shows the various formulas used for alpha data
reduction during 1988.

Table F-2 shows the typical MDA values for the various
analyses performed by the HS&E Laboratories and by the
General Laboratories. These values are based onthe average
sample volume, typical detector efficiency, detector back-
ground, count time, and chemical recovery. MDA values
calculated for individual analyses may vary significantly
depending on actual sample volume, chemical recovery, and
analylical blank used.

Nonradioactivity Parameters

For nonradioactivity parameters, various means are used to
estimate an MDA depending on the parameter measured.
The MDA for beryllium in efftuent air, analyzed using
flameless atomic absorption spectroscopy, is based on 3
sample blank absorbance reading. Total chromium in efflu-
ent water samples undergoes a fourfold concentration of the
received sample prior (o its analysis using flame atomic
absorption spectroscopy. Jts approximate MDA is based on
a net sumple absorbance reading of 0.010.
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[

‘The parameters of nitrate as N, total phosphorous, suspended | The MDA for residual chlorine is determined by the proce-
solids, oiland grease, and total organic carbon allhave MDAs | dure found in a publication by Hach Co., "DPD Method for
determined by procedural methods found in EPA-600, | Chlorine” (HAR3). For fecal coliform count, MDA is cal-
"Methods for Chemical Analysis of Water and Wastewater” | culated as4.65 times the standard deviation of the blank value

(US87¢). Biochemical oxygen d dand pH have MDAs | from the millipore filter. .
determined by the minimal readout capability of the instru- ) Table F-2 .
mentation that is used. Detection Limits for Radioactive and Nonradioactive Materials
Minumum Approximate Minimum !.)c.;tectable
: Detectable Activity Sample Volume _ Activity
Table F-1 r sample Analyzed® " {per unit volume or mass}
Formulas for Activity and Uncertainty Calculations for the Alpha Spectral Analysis Systems Parameter
.- ot Alirborne Effluents .
Non-Blank Corrected Sample Activity Blank Corrected Sample Activity Plutonium-239,-240 6.2x 100 4Ci 7.340m3° 0.008 x 10°'S pCirmi
°si °Bi Bsi = Asi - Ari Uranium-233,-234,-238 5.7x107 yCi 7,340m>® 0.08 x 10°'S pCi/ml
-_— - Americium-241 1.0x107 pCi 7,340m3® : 0.01 x 1075 pCirm!
s B ogj Tritium (H-3) 2.5x10° uCi 1.4m° 16,000 x 10°'S pCirmi
Asi= ‘ Baryllium 2.5x 10" yCi 7.340m>® 3.0x10° pg/m’
Csj °Bj V-222 !
- Ambient Air Samples o
s B Plutonium-239,-240 1.2X 107 yCi 29,000m¢ 0.004 x 1075 yCirm!
Effluent Water Samples
(Radioactive) P
Non-Blank Corrected Sample Uncertainty* Blank Corrected Sample Uncertainty Plutonium-239,-240 7.1x 108 Ci 5,000 ml 0.01 x 10°° pCifmI®
) ) - Uranium-233,-234,-238 - 2.9x 107 Ci 1,000 m! 0.29 x 10 pCirmr
Csi °Bi Csj °Bj " bsi = (%R + %ri?) 2 Americium-241 9.4x10®pCi 5,000 mi 0.02 x 10°? pCirmt
-_— — — -—_— y : .9 "
52 * B? 152 * 82 Tritium (H-3) 25x10€pCi 10ml 250 x 10" pCi/mt®
1gj = Agj +
. . . il fe:
Cs °Bi |2 Csj °Bj |2 (S;”?::f":)
R ] - — . L] X . -] "
s B g B Ptutonium-239,-240 8.4X10°uCi 10g 8.4 x 10™ uCifg
Effluent Water Samples
(Nonradioactive)
*Corrected from 1984 report pH 100 ml 0-14SU
Nitrates as N 4ml 0.02mg/t
Total Phosphorus 50 m! 0.2mgA1
Biochemical Oxygen
Legend Demand, 5-Day 300 mi 5.0mg/
i ivi i H Suspended Solid : 100 ml 1.0mgN
i = Non-blank corrected activity of laboratory reagent blank for isotope i expressed as picocuries (pCi) per ! Tota! Chromium 100 ml 0.05mgA
unit volume. Residual Chiorine 10ml 0.1 mgA
*ri = Non-blank corrected uncertainty of laboratory reagent blank expressed as pCi per unit volume. Oil and Grease 1,000 ml . 05mgA
*si = Sample activity for isotope i expressed as pCi per unit volume. Fecal Coliform Count 10-100 mi 43 organisms/100 m!
*si = Sample activity uncertainty expressed as pCi per unit volume. . Total Organic Carbon s5mi 1.0mg/
si = Blank corrected sample activity for isotope i expressed as pCi per unit volume.
*si = Blank corrected sample uncertainty expressed as pCi per unit volume. "
. . N H I i | le volume collected.
%sj = Activity (dpm) of internal standard isotope j added to sample. :- m:m g;ﬁl:ﬂf usually an aliquoted fraction of the total sample volum
°si = Sample gross counts for isotope i. ¢ Composite o?:r/o b'iweekly samples.
°sj = Sample gross counts for internal standard isotope j. .
“Bi = Detector background gross counts for isotope i.
°Bj = Detector background gross counts for internal standard isotope j.
's = Sample count time expressed in minutes.
B = Detector background count time expressed in minutes.
V= Sample unit volume or sample unit weight.
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REPORTING OF
MINIMUM
DETECTABLE

CONCENTRATION

AND ERROR TERMS

Plutonium, uranium, americium, and beryllium measured con-
centrations are reported. These reported concentrations include
valuesthatare less than the corresponding calcul ini
deteciable concentration and in some cases, values less than
zero. Negative values result when the measured value for a
laboratory reagent blank is subtracted from an analytical result
that was measured as a smaller value than the reagent blank.
These resulting negative values are included in any arithmetic
calculations on the data set.

q

Error terms in the form of atb are included with some of the
data. Forasingle sample, "a” is the reagent blank corrected
value; for multiple samples it represents the average value
{arithmetic mean). The error term “b" accounts for the
propagated statistical counting uncertainty for the sample
and the associated reagent blunks at the 95% confidence
level. These error terms represent a8 minimum estimate of
error for the data.
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METRIC FRACTIONS

Multiple

10¢
10
- 107
10
10!
10?
10?
104
10°
10-11
| 1015
1018

106

Decimal
Equivalent Prefix
1,000,000 mega-
1,000 kilo-
100 hecto-
10 deka-
0.1 deci-
0.01 centi-
0.001 milli-
0.000001 micro-
0.000000001 nano-
0.000000000001 pico-
0.000000000000001 femto-
0.000000000000000001 atto-
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METRIC
CONVERSION TABLE

Multiply By Equals Multipty By Equals
in. 2.54 cm cm 0.394 in.
ft 0.305 m m 3.28 ft
| ac 0.404 ha ha 247 ac
mi 1.61 km km 0.621 mi
Ib 0.4536 kg kg 2.205 Ib
. lig. qt. - U. S. 0.946 | i 1.057 lig. qt. - U. S.
‘ , fi2 0.093 m? m? 10.764 fi2
mi? 2.59 km? km? 0.386 mi?
' f 0.028 m’ m* 3531 f
: d/m 0.450 pCi pCi 222 d/m
pCifl (water) 10° pCi/ml (water) pCi/ml (water) 10°  pCifl (water)
pCi/m? (air) 10" uCi/cc (air) pCi/cc (air) 102 pCi/m’® (air)
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TRADITIONAL AND
. INTERNATIONAL
SYSTEMS

- OF RADIOLOGICAL

- UNITS

(Traditional units are in parentheses.)

Expression in Terms

anti Name Symbol of Other Units
absorbed dose Gray Gy JKg?!
(rad) rad 102 Gy
activity Bequerel Bq 1 dps
(curie) Ci 37X 10" Bq
dose equivalent Sievert Sv J/Kg?!
(rem) rem 102Sv
exposure Coulomb per
kilogram C/Kg*
(roentgen) R 2.58 X 10* C/Kg*
This peblication was printed a1 the UNICOR Prins Ploss,
111 Federal Correctiona) Institution, Petersburg, VA
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ENVIRONMENTAL COMPLIANCE ASSESSMENT -ROCKY FLATS PLANT SITE
January 1, 1990 - May 1, 1990
COMPLIANCE SUMMARY

- National Environmental Policy Act (NEPA)

The draft Eavironmental Assessment (EA) for the Supercompactor and Repackaging Facility
and Tru Waste Shredder (DOE/EA-0432) was made available for public comment March 30 -
April 30, 1990. EG&G Rocky Flats, Inc., is responding to public comments received during
this period. The Department of Energy (DOE) has proposed a Finding of No Significant
Impact for this facility. The draft EA for the 881 Hillside (DOE/EA-0413) was finalized by
DOE in January 1990. :

Clean Air Act ﬂ

The "Air Emissions Annual Report for 1989 - 40 CFR 61.96" was completed April 30, 1990,
and will be submitted to the Environmental Protection Agency (EPA) by June 1, 1990. The
report provides information on radjoactive air emissions and projected radiation doses to the
maximally exposed member of the public resulting from the Rocky Flats Piant (RFP) during
1989.

RFP contracted with Martin Marietta Energy Systems, Inc., in March 1990 to conduct

compliance testing for beryllium emissions. A plan for sampling emissions was prepared by
the contractor, and Colorado Department of Health (CDH) approved this plan in April 1990,
Testing, scheduled for mid-May, will determine maximum emissions during 24-hr sample
periods in accordance with EPA methods.

X

CDH provided specific guidelines for Air Pollution Emission Notices (APENs) for RFP in
January 1990. An APEN is required for any process or activity that has the potential of: 1)
an uncontrolled emission that is greater than one pound per day for any hazardous or toxic
pollutant; 2) an uncontrolled emission that is greater than one ton per year for any pollutant; or
3) an emission arising from storage and transfer facilities and surface coating processes, per
Air Quality Control Commission Regulation No. 7.

On March 9, 1990, RFP initiated a vent survey and chemical analysis of 104 process and
support buildings to determine which facilities require APENs and/or air emissions permits.
The survey is being conducted in accordance with the Agreement in Principle between DOE
and the State of Colorado and is scheduled to be completed by late December-1990. APENSs
were submitted for the following sites from January 1, 1990, through May 1, 1990:

Site Description

779-44 Emergency gencrator, non-process area
779-729 Emergency generator, filter plenum
779782 Emergency generator, filter plenum
886 Uranium solution evaporator

Various Locations Pondcrete shelters

U.S. DEPARTMENT OF ENERGY/ROCKY FLATS PLANT SITE
ENVIRONMENTAL REPORT FOR 1989 (RFP-ENV-89)

Auached for your information is the 1989 Site Environmental Repon for the Rocky Flats
Plant. In addition to summaries of radiological and nonradiological monitoring in the
vicinity of and on the Rocky Flats Plants (RFP), the report mpludcs summaries of ]
environmental activities on the site, a listing of the major environmental permits along with
the compliance status of each, and description of National Environmental Policy Act
activities.

We have also attached an environmental compliance self assessment c_:ovcn'ng the period of
January 1, 1990, to May 1, 1990. This is representative of our ongoing program 1o place
greater emphasis on identifying potential enviro; tal compliance issues at RFP ilmd

developing solutions to those problems.
¥ )((/J ;44 i )

Robert M. Nelson, Jr.
Manager

Anachment




A Notice of Violation (NOV) was received from CDH on April 11, 1990, for failure to have a
submerged fill tube and vapor control system for an underground gasoline storage tank. A
later inspection by CDH revealed that the appropriate equipment was present on this facility.
A second NOV was also received April 11, 1990, for failure to have APENS or air emission
permits for two spray paint booths and a shot blaster. CDH issued an Order for Compliance
on May 1, 1990. Actions are being taken by RFP to resolve this NOV.

Clean Water Act

"The Colorado Water Quality Control Commission (CWQCC) adopted final standards for
Walnut Creek and Woman Creek on March 30, 1990. These standards supercede former
temporary standards adopted July 1989.

Following a hiatus of approximately 6 months, RFP began to discharge water from surface
waler control ponds A4, BS, and C2 in March 1990. Discharges were treated by particle
filtration and granular activated carbon filtration and were within limits of the National
Pollutant Discharge Elimination System (NPDES) and CWQCC water quality standards.

Toxic Substances Control Act (TSCA)

RFP published "Toxic Substance Control Act Standard Operating Procedures” on March 31,
1990. This manual describes procedures for managing polychlorinated biphenyls and
asbestos materials at RFP.

Resource Conservation and Recovery Act (RCRA) ,

RFP submitted comments on March 30, 1990, on a Notice of Intent to Deny (NOID) issued
by CDH for 11 of 20 hazardous and low-level mixed waste units included in a RCRA Part B
permit application. These comments are being reviewed by CDH. CDH prepared a draft
RCRA permit for the remaining nine waste units in 1989.

The Part B pcrmit application for transuranic mixed waste is being revised to include the
Supercompactor and Repackaging Facility and Tru Waste Shredder. The revision is
scheduled to be filed by the end of May 1990.

An annual RCRA ground water monitoring report for the Solar Evaporation Ponds, West
Spray Fieid and Present Landfill areas was submitted March 1, 1990. This report
summarizes ground water activities and data for 1989.

Notice of Violation #90-03-28-01 was received from CDH on March 28, 1990, for
deficiencies in the "Ground Water Assessment Plan for Rocky Flats” submitted September
1989 by RFP. This plan was prepared in response to Compliance Order 89-06-07-01 issued
by CDH in June 1989. RFP is preparing an addendum to address deficiencies in the
assessment plan.

On April 12, 1990, a U.S. district court ruled that plutonium residues which theretofore were
not considered to be RCRA regulated by the DOE, were found to be RCRA regulated if they:
1) containcd a listed hazardous waste constituent; or 2) met one of four hazardous waste
characteristics. In response to this order, it is anticipated RFP will pursue an addendum to
Settlement Agreement and Compliance Order on Consent #89-10-30-01 or wiil negotiate a
new compliance agreement with CDH.

Federal Facilities Compliance Agreement (FFCA)and Compliance Order on Consent

FFCA provides a 1-yr period for DOE to work toward compliance with land disposal
restrictions of the Hazardous and Solid Waste Amendments of 1984. The following
documents were submitted to EPA in 1990 in compliance with this agreement: "National
Report on Prohibited Waste and Treatment Options” (January 17, 1990); "Land Disposal
Restriction (LDR) Determination Report” (March 18, 1990); "Waste Minimization
Assessment Report Amendments” (March 18, 1990); and "Treatment Plan No. 1" (March 16,
1990).

~ Settlement Agreement and Compliance Order on Consent #89- 10-30-0t

This agreement requires DOE to submit plans for residue classification, residue
characterization, and RCRA compliance. The following documents were submitted to CDH
in 1990 in compliance with this agreement: "Residue Classification Plan” (January 31,
1990); “Process Description Report” (February 1, 1990); "Compliance Eva!ualjon
Report/Interim Compliance Plan" (March 2, 1990); and "Residue Characterization Plan”
(March 30, 1990).

Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)

The final "Interim Measures/Interim Remedial Action Plan and Decision Document” for the
881 Hillside was completed in January 1990. Construction activities began on January 135,
1990, but were suspended temporarily in March 1990 by EG&G Management because of
concems regarding procedures for the supervision and documentation of construction
activities. Documentation procedures were modified to address these concemns. Restart of
construction is scheduled for May 1990.

The "Phase Il Remedial Investigation/Feasibility Study” work plan for the 903 Pad, Mound,
and East Trenches areas was submitted to EPA on April 12, 1990.

Emergency Planning and Community Right-to-Know Act (EPCRA)

The "Tier Il Emergency and Hazardous Chemical Inventory Forms” report was submitted on
March 1, 1990, to the Colorado Emergency Planning Commission, Jefferson County
Emergency Planning Committee, Boulder County Emergency Planning Committee, and the
Rocky Flats Fire Department. This report lists quantities and locations of hazardous
chemicals at RFP.

Interagency Agreement (1AG)

Renegotiation of the proposed IAG began in early 1990 following receipt of public and
agency comments on a draft of the agreement submitted for review in December 1989. A
revised agreement was published August 17, 1990. Notable changes in this agreement from
the earlier version are the following: :

1) the re-ordering of Operable Units (0.U.s) to emphasize attention to "off-site”
areas (i.e., areas located east of Indiana Street)

L2




ho) /}w”)

2) the increase in the number of O.U.s from 10 to 16 to better focus on the unique
characteristics of different restoration areas. Former groupings of sites into O.U.s
included dissimilar sites requiring different remedial actions.

Compliance actions required by the IAG are being implemented, although approval of the
final agreement is pending. This is being done on the basis of a common understanding of
remediation sites requiring immediate attention. During the period January 1, 1990, to
November 1, 1990, more than 20 documents were prepared on current or planned remedial
activities. These documents cover a range of topics including remedial investigation
workplans, interim remedial action decisions, community survey plans, project management
plans, and health and safety plans. A list of these documents is given in the milestone
schedule (Table 6) of the IAG.

U.S. Department of Justice Investigation

On June 6, 1989, the United States Department of Juslice, in conjunction with the State of
Colorado and other federal agencies, initiated a comprehensive investigation into

environmental and waste management activities at the Rocky Flats Plant. Currently, DOE and

contractor personnel are cooperating fully with the grand jury investigators looking into these
matters.

CURRENT ISSUES AND ACTIONS

Special Assignment Teal

EG&G Rocky Flats responded to findings of DOE's Special Assignment Team on

March 2, 1990. The response was given in the form of an action plan that included
descriptions of corrective measures, schedules, milestones, associated costs, and parties
responsible for implementing planned actions. The Special Assignment Team was mobilized
in June 1989 to provide an independent evaluation of operations and practices at RFP.

Site-Specific Plan

A Site-Specific Plan (SSP) for RFP was completed in February 1990. The SSP.describes
plans for implementing activities in the RFP Five-Year Plan (FYP) with emphasis on near-
term activities, primartly those to be accomplished in fiscal year 1990. The FYP
encompasses lotal program activities and costs for DOE corrective activities, environmental
restoration, waste management, and applied research and development.

ENVIRONMENTAL PERMITS

RFP holds environmental permits for water and air emissions and has applications pending
for management of hazardous and mixed wastes as described in Table 2.0-1 of the "Rocky
Flats Plant Site Environmental Report for 1989." The status of permits and permit
applications is unchanged as of May 1, 1990. Additional air emissions pcrmits may be
required as the result of the survey of emissions sources (APENSs).



